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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rofersnce To Rdateff Applications 

This application is a continuation-in-part of U.S. patont application serial number 
S 09/969.922, attorney docket number 25791.69. filed on 10/3/2001. that was a 
contlnuation-ln^rt of U.S. patent application serial number 09/44Q,338, attorney 
docket number 25791.9.02. Hied on 11/15^1999. that isstued as U.S. Patent No. 
6,328,113, that dabned the beneifit of the filing date of U.S. provisional patent > 
appHcatlon serial number 60/108.558, attorney docket number 25791.9. fifed on 
10 11/16/1998, the disctosgresofwtrtch are Incorporated herein by reference. 

The present application is reiated to the foHowing: (1) U.S. patent appitoafion serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
apprication serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

IS (3) U.S. patent appiteatlon s^l no. 09/502,350. attonney docket no. 25791.8.02. filed 
on 2/10/2000, (4) U.S. patent applicatkm serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent applicatton serial no. 09/523,460, 
, attorney docket no. 25791.11.02. filed on 3/10/2000, (8) U.S. patent application serial 
no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 applteation serial no. 09/51 1 ,941 , attomey docket no. 25791.16.02, filed on 2^4/2000, 
(8) U.S. patent applteafon serial no. 09/588,946. attomey docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent appUcation serial no. 09/559,122. attomey docket no. 
25791.23.02, filed on 4/26/2000, (10) PCt patent applicatton serial no. 
PCTAI800/18635, attomey docket no. 25791.25.02. fifed on 7/9/2000. (It) U.S. 

2S proviskmal patent appHcsttlon serfel no. 80/162,871, attomey docket no. 25791.27, fifed 
on 11/1/1999. (12) U.S. provtolonal patent applteatton serlai no. 60/154,047. attomey 
docket no. 25791.29, fifed on 9/16/1999, (13) U.S. provnkmal patent appiteatlon serial 
no. 60/159,082. attorney docket no. 25791.34, fifed on 10/12/1899. (14) U.S. 
proviskmal patent applicaUon serial ho. 60/189,039. attomey docket na 25791.36. fifed 

30 on 10/12/1999. (15) U.S. proviskMial patent a|)pUcatk>n serial no. 80/159,03% attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisfenal patent appHcatton serial 
no. 60/212.359. attonney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisfenal 
patent applicatkm serial no. 60/165,228, attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. proytetonai patent applicatfen serial no. 80/221,443. attomey 
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docket no. 2S791.45. filed on 7/28/2000, (19) U.S. provisional patent applicaUon serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent applicatton serial no. 60/233,638, attorney docket noi 25791.47. filed on 
9/18/2000, (21) U.S. provisional patent applicatton serial m. 60/237>334, ^tomey 
5 docket no. 25791 .48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270.007, attorney docket no. 25791 .50. filed on 2/20/2001; (23) U.S. provisional 
patent appKcatkm serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, pioviskmai patent appliisatkMri serial no. 60/259,486, attorney 
docket na 25791.52, filed on 1/3/2001; (25) U.S. proyistorial patent application serial 

10 no. 60/303,740, attorney dodwt no; 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. atlomey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appHcation serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proviskHial patent application s^ial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatwn serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001 , the disck>sure8 of which are incorporated herein by refierence. 

Background of the Invention 

This invention relates generally to oil and gas exptoratton. and in particular to isolating 
20 certain subtenanean zones to facililate oil and gas exploratk>n. 

During oil exptoration, a vyellbore typically traverses a number of zones within a 
subterranean formal. Some of these striMerranean zones wriil produce bn and gas, 
while others wOl not Further, It Is often necessary to isolate sutstsnanaan zones from 
25 one another in order to facilitate the expkiratkm for and (Moductton of dl and gas. 
Existing methods for Isolating subterranean production zones in order to faicffltate the 
exploration for and produdibn of oil and gaa are complex arid expensive. 

The present invention Is directed to oveicoming one or more of tiie limitations of the 
30 existing processes for isolating subtenanean zones durb)g oil and gas exptoralk)n. 

Summary of the inventkm . 

According to one aspect of the present invention, an apparatus is provided that 
inchJdes a zonal isolatkm assentttly bwluding: one or more soUd tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tajbular members coupled to the solid tubular members, one or more flow control valves 
operaUy coupled to the perforated tubular members for oontroliing the flow of fluidic 
materials ttirough the perforated tubular members, ohe or more temperature sensors 
5 operably coupled to one or more of the perforate tubular members for nrionitoring the 
operating temperature within the perforated tubular members, one or mora pressure 
sensors operably coupled to one or more of the perforated tubular men^rs fbr 
monitoririg the operatmg pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 fbr monitoring the operating flow rate within the perforated tubular menobers* a shoe 
ooupied to the zonal isolation assembly, and a controller operably couplad to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
rnoniloring the temperature, pressure and flow sensors and oontrotjing the operation of 
the flow control valves. At least one of thd solid tubular memtiers and the perforated 

15 tubirtar nrtembers are formed by a radial expansbn process perfbnmed within the 
wellbore. 

Accon^ to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone In a wellt>ore is provided that 

20 includes positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wItMn the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubular^ 
within the wellbore, fluldicly courting the perforated tubulars and the solid tubulars, 

25 prevenlmg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt)ore external to the solid tubulars and perforated 
tubufars, monitoring the operating temperatures, pressures, arid flow rates within one 
or mors of the perforated tubulars, and oontroliing the flow of fluidic materials through- 
the perforated .tubulars as a function of ttie monitored operating temperatures, 

30 pressures. arKi flow rates. 

According to ariother aspect of the present invention, a method of extracting materials 
from a produdng subtenranean zone In a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or more solid tubulars 
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wttMn the wellbore, positioning one or nfK>re perforated tubulars within the wellbore, the 
pefforated tubularB traversing the producing subtenranean zone, radially expianding at 
least one of the solid tubulars and the perforated tubulars within the welibore. fiuididy 
coupling the solid tubulars with the casing, fluidtcly coupling the perforated tubulars 
5 with the sold tubulars. fiuididy isolating the produdhg subterranean zone from at least 
one other subterranean zone wittiin the welibore, fluldicly coupling at least one of the 
pedbrated tubulars with the producing subterranean zone, monitoring the operating 
temperstures, pressures, and flow rates within one or more of the perforated tubulare, 
and controlling the flow of fiuidic materials through the perforated tubulars as a function 
10 of the monitoied operating temperatures, pressurss, and flow rates. 

According to another, aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a welibore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 

15 tubulars traversing the first subterranean zone, iheans for positioning one or more 
perforated tubulars within the welibore, the perforated titulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
pefforated tubulani within the welibore, means for fiuididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to thB second subtenranean zone within the welibore exterhal to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for oontrolHng the flow ofTluidic materials through the perforated tubulars as 
a ftindion of the monitored operating temperatures* pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
* from a produdng subterranean zone In a wdlbora. at least a portion of the welibore 
IndUding a casing, is provided that includes means for positioning one or more solid 
tubulars within the welibore, means for posltionbig onb or nrtore perforatsd tubulars 
30 witMn the welibore, the perfbratad tubulars traversing, the produdng subterranean 
zorie, means for radially expanding at least one of the solid tubulars and the perforated 
faibulais within the welibore, means for fiuididy coupling the solid tubulars with the 
casing, means for fluldicly coupling the perforated tubulars with the solid tubulars, 
means for fiuididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for flutdicty coupling at least oro of the 
perforated tubulars with the produdng subtenanean zone, means fbr monitoring the 
operating temperatures^ pressures, and flow rates within one or more of the perforated 
tubidars, and means for controlling the flow of fliridic materials through the perforated 
5 tubulars as a function of the rnpnitdred operating temperatures, pressures, and flow 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assertibly including: one or more solid tubular members, each 

10 solid tubular member includbig one^or more extemal seals, one or more perforated 
tubuiar nnembers each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the int^or surfaces of one or more of 
the perforated tubular members fbr sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to another aspect of Vtm present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one ornnora solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subtenranean Tone, radially expanding at least one of the ^IM 
25 tubulars and perforated tubulars witliin the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing me passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, positioning one or more soHd tubular 
liners within the Intertor of orie or more of the perforated tubulars, and radially 
30 expanding and plastically deforming the stolid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passage of 
the perforated tubulars. 
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According to another aspect of the present invention, a method oif extracting ntaterials 
from a producing subterranean zone In a wellbore, at least a portion of the welltxve 
including a casing, is provided that includes positioning one or nnore solid tubuiars 
wnthin the weatwrs, positioning one or more perforated tubuiars each including one or 
5 mora radial passages withirt the wellbore, the perforated tubuiars traversing the 
producing subterranean zone, radiatly expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wsllborB. fliddidy ooi«>ring the solid tubuiars with the 
casing, fliiidicly coupling the perforated tubuiars with the solid tubuiars. fluididy 
•isolating tlie producing subterranean zone from at least one other subterranean zone 
10 within the weiHwre, fluididy coupling at least one of the perforated tubuiars with the 
producing subtenanean zone, positioning one or ntore solid tubulw liners within the 
interior of orie or mon» of the perforated tubuiars, and radially expanding and plastically 
deforming the solid tubular liners wilhin the interior of one or mora of the perforated 
tubuiars to fluidlcly seal at least tome of the radial passages of the perforated tubuiars. 

15 

According to another aspect of the present Invention, a syst^ for Isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solkl tubidars within the weHbore, the solid 
tubdara traversing the first subtenanean zone, means for positioning one or more 

20 perforated tubuiars each Including one or more radial passages within the wellbore. the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of ttie solid tubuiars and perforated tubuiars within the wBilbora, 
means for fluididy coupling the perforated tubuiars and the sdid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tububre, means for positioning one or more sdid tubjuiar liners within the 
interior of one or more of the perforated Muiiars, and means fx radially, expanding and 
plasticaily defomnlng the sdid tubular Hnere within the interior of one or more of the 
perforated tubuiare to lluidiciy seal at teast sohie of the radial passages of the 

30 perfbrated tubuiare. 

According to another aspect of the present invention, a system far wdracting materials 
fi«n a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudas nrnm for positioning one or more sdid 
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tubulais within the weabore, means for positioning one or more perforated tubulars 
each including one or more radial passagra within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expandbig at least one 
of the solid tubulars and the perforated tubulars within the wellbore» means for fluididy 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtemanean zone within the wellbore, means for flirididy 
coupling at least one of the perforated tubulars with the producing subtenanean zone, 
means for positioning one or more solid tubular liners wHhln the Interior of one or more 
10 of the perforated hibulars, and means for radially expanding and plastically defomiing 
the solid tubular liners wlthfafi the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
1 5 indudes a zonal isolation assembly induding: one or more solid tubular members, each 
isolid tubular member indiKlinig one or more external seals, one or more perforated 
tutHJiar members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some qf the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal eolation assembly. 

Aooonling to another asped of ttie present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weHbore is provided that 
incfudes positioning one or more adld tubulars wHhh the wellbor«. the solid tubularB 

25 traversing the first subtenanean zone, positioning one or more perfcxaled tubulars 
each Induding one or more racHal passages within the wellbore, the perforated tubulars 
traversing the second subterrwean zone, radially ekpanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluidicly coupling the perforated 
tubulars and the primary soOd tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the seocmd subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tulAilars, and iri{ecting a hardenable fluldic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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* Acoording to another aspect of the present invention, a method of extracting materials 
from a producing sublarrahean zone in a wetlbore, at least a portion of the wellbore 
including a casbtg, is provided that includes positioning one or more solid tubuiars 
5 within the wellbore, positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars travailing the 
producing subtenranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluididy coupling the soHd tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 

10 isolating the produdng subterranean zone from at least one other subten^nean zone 
within the weilbore, fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenranean zone, sealing off an annular region witMn at least one of the 
perforated tubuiars. and injecting a hardenable fluidic sealing n^terfal into the sealed 
annular regions of the perforated tubuiars to seal tiff at least some of the radial 

15 passages of the perforated tubuiars. 

According to another asped of the present invention, a syst^ for isolating a first 
subterranean zone from a second subtenranean zone in a wellt>ore is provided that 
indudes means for positioning one or more sdid tijbulars within the weilbore, the solid 

20 tubuiars traversing the first subtenranean zone, means for positioning one' or more 
perforated tubuiars each indudlng one or more radial passagte within the weilbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the soHd tubuiars Bxm perforated tubuiars withh the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 

25 preventing the passage of fluids from the first sidDterranean zone to the second 
subterranean zone wlttiin the weHbore extemal to the primary solid tubuiars and 
perfbrated tubuiars, means for eeaBng off an annular region within at least one of the 
perforated tubuiars, and means for injecting a hardenable fluidic seaHng material Into 
the seated annuter regions of the perforated tubuters to seal off at least some of the 

30 radial passages of the perforated tubuiars. 

According to another asped of the present Invmtion, a system for extracting nnaterlals 
from a produdng subtenranean zone In a wellbore. at least a portion of the vyellbove 
Induding a casing, is provided that indudes means for positioning one or more solid 



tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, meam for radially expanding at least one 
of the solid tubulars and the porfbrated tubulars within the wellbdre, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subten^nean.zone within the w^llbpre. means for fluididy 
coupling at least one of the perfbratisd tubulars with the produdng subtenranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars. 
10 and means for injedbig a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least teme of the radial passages of the 
perfdated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 includes a zonal isdatlon assembly positioned within a welibore that traverses a 
subtenranean formation including: one or mors solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
n)embers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and tfie perforated 
20 tubular members are fbmned by a radial expansion process perfomied within the 
welibore, and at least one of the perforated tubular members are radially expanded into 
intinnate contad with the subterrajiean formation. 

According to another asped of the present Invention, a nnethod of isolating, a first 
25 subterranean zone from a spcond subtenanean zone in a welibore is provided that 
indudes positioning one or mora solid tubiulars wItMn the weilbora. the sidid tubulars 
traversing the first subterranean zor^, poaitiontng one or more perforated tubulars 
wKhln the welibore each Including one or more radial passages, the perforated tid>uiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 soHd tubulars and perforated tubulars within the welibore, racHally expanding at least 
one of the perforated tubulars into intimate contad wHh the second subtenranean zone, 
fluididy coupling the perforated tubulars and the sdid tubulars, and preventing the 
passage of fluids frorn the first subterranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. 
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Acoording to another aspect of the present invention, a nr)ethod of extracting materials 
from a producing subterranean zone in a wellboie, at least a portion of the wellbore 
Including a casing, Is pro>^ded that bidudes positioning one or more solid tubuiars 
5 within the irallbore, positioning one or more perforated tubuiars within the wellb6re 
each including one or more radial passages, the perforated tubuiars traversing the 
pfodwing subtenanean zone, radially expanding at least one oTIhe solid tubuiars and 
the perforated tubuiars within the wellbore, radially expanding at least one of the 
perforated tubuiars into intimate contact with the producing subtenanean zone, fluididy 
10 coupling the soHd tubuiars with the casing, fluididy coupling the perforated tubuiars 
with the soOd tubuiars. fluidiciy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubuiars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for Isoiatlr^g a first 
subteoanean zone from a second subtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubuiars wfttiin the wellbore. the solid 
tubi^rs traversing the first subtenranean zone, means for positioning one or more 
perfofated tubuiars within the weUbore each including one or more radial passages, the 

20 perforated tubuiars traverslrig the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for radially expanding at least one of the perforated tubuiars Into intimate 
cdntad with the second subtenanean zone, means for fluididy coupling the perforated 
tubuiars and the sdid tubuiars, and means for preventing the passage of fluids from the 

25 first subtenanean zone to the second subterranean zone within the vi^llbor^ 
the soDd tubuiars and perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, te provMed that includes nteans for positfoning one or more solid 
tubuiars within the wellbore, means for position^ one or more perforated tubuiars 
within the wellbore each induding one or more radial openings, the perforated tubuiars 
traversing the produdng subtenanean zone, means for radiaHly expanding at least one 
of the solid tubuiars and the perforated tubuiars vidthin the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone« means for flukJidy coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the producing subtenanean zone from at least one other 
5 subtenanean zone within the wellbore, and means for fluidiciy coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

According to another aspect of the preserit invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subtenanean- fonnatlon and Includes a perforated wellbore casing. Including: one or 
more solid tubular members, each solid tubular mennber including one or more external 
seals, one or more perforated tubular members coupled to ttie solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one cf the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 

15 process performed within the wetlbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone In a wellbore that Includes a 
perforated casing that traverees the second subterranean zone, is providsd that 
includes positioning one or more solid tubulars ^hin the wellbore, the solid tubulars 
traver^ the first subterranean zone, positioning one or mc^e perforated tubulars 
within the welitwre each Including one or more radial passages, the perforated tubulars 
25 Iravereing the second subterranean zone, radial^ expanding at teast one of the primary 
solid tubulars and perforated tid>ulars within the virellbore. radially depending at least 
one of the perfbrated tubulare into intimate contact With the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulare, and preventing the passage of 
fluids from the flret subterraneari zone to the second subterranean zone within the 
30 welbore external to the solid tubulare and perforated tubulare. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zxxie In a wellbore, at least a portion of the y^llbore 
Including a casing and a perforated casing that traverses, ttie producing subterranean 
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zone, is provided that includes positioning one or more solid tubuiars within , the 
• welibore, positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subteiranean zone, radmlly expanding at teast one of the scrfid tubuiars and the 
5 perforated tubuiars writhin the wellbore, radialiy expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluldicly coupling the solid 
tubuiars with the casing, fluidicly coupling the perforated tubuiars with the solid 
tubularSb fliddldy isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
10 perfbratMl tubuiars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subtenranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, nteans for radially 
expanding at teast one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars Into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the sdid tubuiars, and means for preventing the passage of fiukJs from the first 
subterranean zone to tt» second subten^nean zone within the wellbore external to the 
solid tubutefs and perforated tubuters. 

25 

Aoconling to another aspect of the present irivention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at teast a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subtenanean 
zone, that includes means for poslttoning one or more solid tubuters within the 
30 wellbore, means for positioning one or more perforated tubuters within the wellbore 
each including one or more radial openings, tt>e perforated tubuiars traversing the 
produdng subterranean zone, means for radially expanding at least or^ of the solid 
tubuiars and the perforated tubuiars within the wellbore, means for radteBy expanding 
at least one of the perforated tubuiars into intimate contact with the perforated casing. 
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mdans for fluidicty coupling the solid tubulars with the casing, means for fluididy 
ooupGng the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
producing subtenranean zone from at least one other subterranean zone within the 
welibore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subten-anean zone; 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assenMy inckiding: one or more solid tubular members, each 
solid tubular member including one or more external seais. one or more perforated 

10 tubular members each Including radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 tmoass perfonned within the welibore; and the perforated tubular liners are fomned by 
a radial expansion process perfonned within the welibore. 

Aoconjing to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone in a welibore is provided that 

20 includes positioning one or mora solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulans within the welbore, fluidicly coupling the perforated 

25 tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
. subterranean zone to the second subterranean mne within the welibore exfemat to the 
primary solid tubulars and perforated tubulare, positioning one or more peiforated 
tubular Kners ^In the interior of one or more of the perforated tidHdars, and radially 
expanding and (riastically defonnlng the perforated tubular liners wifltin the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenrariean zone in a weilbore, at least a portion of the welibore 
Including a casing, is provided that includes positioning one or more solid tubuldrs 
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within the wellbore, positioning one or more perforated tubulars each indudlng one or 
more radial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone, radBally expanding at least one of the soM tubulars arid 
the perforated tubulars within the wellbore, fiuidicly coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars. fiuidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fiuidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars. and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one oc mors of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
sut>tenanean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radiaPy 
expanding at least one of the solid tubulars and perforated tU>ulars within the wellbore, 

20 means for fiuidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to Oie second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perfoiated tubulars, means for positioning one or nrme perfbrated tubular Dners within 
the biterior of one or nnore of the perforated tubulare. and means for radially expanding 

25 and plastically defbmnlhg the perforated tubular Hners within the Interior of one or more 
of the perforated titulars. 

According to another a^ect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore. at least a portion of the wellbore 
30 Including a casing, Is provided that Includes means for positioning one or more soDd 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within ttie wellbore. the perforated tutHilars 
traversing the produdi^ subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fiuidicly 
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coupling the solid tubulars with the casingp means for fluididy coupling the perforated 
tubulars with the solid tubulars, rheans for fluididy Isolating the producing subterranean 
zone from at least one other subterranean zone within the wetlbore. means for fluididy 
coui^ing at least one of the perforated tubulars with the producing subterranean zone, 
5 rneans for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubutars. and means for radially expanding and plastically, 
deforming the perTorated tubular liners witNn the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly Indudin^: one or more solid tubular members, each 
soGd tubular memb^ induding one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way vahfes for controilabiy fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomned by a radial 
expansion process perfonmed within the wellbore. 

According to anoti^er asped. of the present Invention, a noethod of Isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones In a wellbore is provided that Includes positioning one or more solid tubulars 
witMn the wellbore^ the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
weHbora, ttie perforated tubulars traversing the second subterranean zone, radially 
25 expanding at liaast one of the solid tubulars and perflated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone* to the second sutrtenranean zone 
within the wellbore external to the phmary solid tiAuiars and perforated tubulars, and 
preventing flidds finom passing firom one of the produdng zones that has not been 
30 deptoted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subten^anean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welltx)re, the perforated tubulars traveising the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weHbors, fhiidiciy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars. with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling a} least one of the perforated tubulars with the 
producing subtenranean zone, preventing fluids firom passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

Accortling to another aspect df the present inventicMD, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wetlt)Ofe is provided that Includes means for positioning one or more solid 

15 tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars fraverslng the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tid)ular5. means for preventing the passage of fluids from the first 
sut>tenanean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or mote 
perforated tubular liners within the Interior of one or nnore.of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to ormofffieprodudng zones that has been depleted. 

According to another aspect of the present Invention, a system for extracting materials 
from a pluralily of producing subterranean zones In a welibors, at least a portion of the 
wellbore induding a casing, is provided that Iridudes means fbr positioning one or 
30 more soHd tubulars within the wellbore, means fbr positioning one or nrKNB perforated 
tubulars each induding one or more radial passages within the welibore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulans and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subterrahean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subtananean zone, means for positioning one or mpre perforated tubular liners within 
5 the interior of one or more of the perforated tubularsp and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for exb^cttng 
10 geothemnal energy from a subterranean fbrmation pontainlng a source of geotherrnal 
energy is provided that includes a zonal isolation assenrri>ly posttfoned withir) the 
subterranean fonnafion including: one or nriore solid tybular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
IS one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of or^ or more of the perforated tubular members, and 
a shoe coupled to the zonal iscrtation assembly. At least one of the solid tubular 
members and the perforated tubular memt)6rs are fonned by a radial expansion 
process perfbnmed within th^ wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenwiean zone from a second subterranean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or nnore sbHd tubulars 
within the wellbore, the solid tutSuiars traversing the first subten^hean zone, posltJor)ihg 

25 one or more perforated tubulars each including qne or more radial passages within the 
wellbors, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidiCly coupling tfie perforated tubulars and the prinriafy soOd tubulars. prevmflng the 
passage of fluids from the first subtenanean zone to the seomd subterranean zone 

30 wtthh the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or mors of 
the perforated tubulars, and radially expaiKling and plasttcally deforming the );)erforated 
tubular Hners within the Interior of one or more of the perforated tubulars. 
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According to anottier aspect of the present Invention, a nf>ettK)d of extracting 
geothermal energy from a subterranean geothermal zone tn a wellbore» at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tutHjIars wHhin the wellbore, positioning, one or more perforated tubulars 
5 each including one or more radial passages within the welibore. the perforated tubulars 
traversing the subtenanean geothemtal zone., radielly expanding at least one of the 
solid tubulars and the perforated tubulars within tto welibore, fluidicly coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the sublenanean geothermal zone from at least one other 
10 subterranean zone within the welibore, and fluidicly coupling at least one of the 
perforated tubulars the subtenranean geothermal zorie. 

According to another aspect of the present inventim. a system for teolatir^ a first 
subtenanean zone from a second geothermal subterrarman zone in a welibore is 

15 pn^vided that includes means for positioning one or more solid tubulars within the 
welibore, the solid tubulars traversing the first subten^nean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore. the perforated tubulars trav^ing the second geothennal 
subterranean zone, means for radiafiy expanding at least one of the solid tubulars and 

20 perforated tubulars within the welfeore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second gecrthermal subten^nean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 ' According to another asp^ of the present invention, a system for extractlhg 
geolhennai energy from a subterranean geothennal zone In a wellborBp at least a 
portion of the wellbore induding a casing, Is provided that indudes means fbr 
posittoning one or more solid tubulars within the wellbore. means for posWonlng one or 
more perforated tubulars each indudbig one or more radial passages within the 

30 weflbore, the perforated tubulars traverslfig the subterranean geothermal zone, means 
for radially expanding at least one of the soHd tubutars and the perforated tubulara 
within the wellbore. means for fluididy coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the soUd tubulars. means for 
fluidicly Isolating the subtenanean geothenfuai zone from at teast one other 
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subtenraneanzone within tlie wellbore, and means for fluidldy ooupllng at least one of 
tlie perforated tubulars wHh the eiAtensnoian geottiemnal zone. 

According to another aspect of the present Invention, an apparatus Is provided that 
5 indudes a zonal isolation assembly Including: one or more solid tui)iilar menrri)er8. each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each indud'nig one or more radial passages coupled to the solid 
tubular mennbers. and a shoe a)upled to the zonal isolation esse At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfonned within the wellbore, and the radial passage of at least 
one of the perforeted tubular membere are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to ancMier aspect of the present invention^ a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore Is provided that 
Indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each Induling one or more radbl passages, the perfprated tubulars 
traversing the second subterranean zone, radially expanding at least one dl the primary 
20 solid tubulars and perforated tubulars wMiln the wellbore, fluidldy coupling the 
peiforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subtenranean zone within the wellbore exterrai to 
the solid tubulars and perforated tubulars, and deaning materials from ttie radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulate within the wellbore. 

According to another aspect of the present invention; a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
indudlng a casing, is provided that indudes positioning one or more soUd tubulars 
30 within the weUbore, positioning one or more perforated tubulars within the wellbore 
each indudlng one or wars radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluidldy coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubutars with the solid tubulars, fluidldy 
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isolaling the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates witMn one or more of the perforated tubulars, and cleaning matertals from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterrmean zone in a wellbore is provided that 

10 includes means for positioning one or rmm solid tubulars wittiin the wellbore, the sdiid 
tubtdars traversing the first subterranean mna, means for positioning one or more 
perforated tubulars within the wellbore each indudlng one or more radial passages, tiie 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, nrteans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemat to the solid tubulars and perforated 
tubulars» and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansbn of the perforated tubulars within the 

20 welbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welibbre 
including a casing, is provided that includes means for positioning one or more solid 

25 tUbulara within the weHbore, .means for positioning one or more perforated tubulars 
wHNn the wellbore each including one or more radial passages, the perforated tubulars 
traversing the produdrig subterranean zone, means for radially expanding at least one 
of the soM tubulars and the perforated tubulars within the weillbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fl^ldldy Isolating the producing subterranean 
zone from at teast one other subtenanean zone within the wellbore, meane for fluidicly 
coupling at least one of the perforated tubulars with the pmdudng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drswings 

FIG. 1 is a fragmentary cross-sectional view iltustnafing the tsoiation of subterranean 
5 zones. 

Fig. 2a is a cross secUonai Illustration <rf the placement of an illustrative embodiment of 
a systm for isolating subterranMn zones withrn a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic malerfal into the tubular support rnember. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tut>ular 
expansion cone out of the welibore. . 

15 

Fig. 2d is a cross sectional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the welibore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expaiKlable 
20 tubular niembers of the system of Fig . 2a. 

Fig. 4 is a flow chart illustration of an Illustrative embodiment of a method for 
. manufBcturing the expandable tubular member of Fig. 3. 

25 Hg. 5a is a cross sectional Blustration of an niustrative embodiment <tf the u^^ . 
the ends of a tubular member. 

Hg. 5b is a cross sectional illustration of the expandable! tubular rnember of Fm. 5a 
Mer radially expanding and plastically defonning the ends 6f the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after fCNining threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross secUohal illustration of the expandable tubular merr4>er of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-secUonal illustration of an exemfriary embodiment of a tubular 
expansion cone. 

Fig* 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for iscdating subten^nean 
zones of Fig. 1 Mth a sofid tubular liner. 

F^. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular nrembers of the system for isolating subten^nean 
20 zones of Fig. 1 with a hardenable flutdic seating material. 

Fig. 11 is a fragnnentary cross sectional illustiBtion of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 the surrounding subterranean formation. 

25 

Fig. 12 Is a fragmentary cross sectional iDustration of an embodiment of a method fbr 
oou|4ing one of the perforated tubular mwnbers cS the system for isolating 
subtsnanean zones of Fig. 1 a sunnounding perforated wellbdrB casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isdating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional lustration of an alternative embodiment of the 
system for isolating sublenanean zones of Fig. 1 that Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectloruil illustration of an alternative embodiment of the 
system for isolating suliterranean zones of Fig. 1 in which the system is used to extract 
geothennat energy from a subterranean geothemnal zone. 

Detailed Descrlplion of the Illustrative Embodiments 
10 An apparatus and method for i»lafing one or mora subtmranean zones from one or 
more other subtenranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudr^ zone using a oonlbir^tlon of solid 
and slotted tubulars. in the production mode, the teachings of the present disdosurs 
may be used in combination with conventional, weti lcnown« production completion 
IS equipment and methods using a series of packers, solid tubing, perforated tubing,' and 
sliding sleeves, which will be inserted into the disdosed apparatus to penmit the 
commingling and/or isolation of the subterranean zones from each other 

Referring to Fig. 1, a welHbore 105 including a casing 110 are positioned in a 
20 subtenanean formation 115. The subterranean fomr^ion 115 includes a number of 
productive and non-productive zones, indudir>g a water zone 120 and a targeted oil 
sand zorie 125. During exploration of the $ubferranean formation 115, the wellbore 
105 may be extended in a well known manner to triavense the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefwred embodiment in order to fluklk:ly isolate the water zone 120 from the 
targeted oil sand zone 125, an apparedus 130 is provided that includes one or more 
sectioris of solkl casing 135, one or more extemal seals 140^ one or more sections of 
30 perforated casing 145, one or nfiore intennediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated cadng 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other nrateriais 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially avaflabie sections 
of solid tubular casing such as» for example, oiffieid tubulars febricated from chromium 
5 sleei or fiberglass. In a preferred enibodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing . 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdally 
10 available processiss such as, for example, welding, slotted and expandable connectors, 
or expandable solid connecter. In a preferred entiodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casmg 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connecters, In a pref^n^d embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
contrq|l)ng the flow of fluids and other materials within the interim* regton of the casing 
135. In an alternative embodiment, during the [voduction mode of operation, an 
intennal tubular string with various arrangements of papkers, perforated tubing,. slidir^ 
25 stoeves, arKi valves may be. empkiyed witfiin the appai^ to provkle vari^ 

for comnnlngiing and isolatihg subterranean zones from each other while pro^Ming a 
fluid path to the surface. 

in a particularly preferred embodiment, the casing 135 is placed irito the wellbore 105 
30 by expanding the casing 1 35 in the nadial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other nnateriais within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any numt)er of cohventtonal oonrvnerdally available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratatok epoxy. material 
available from Halilburlpn Energy Services. The perforated casing 145 pemnils fluids 
and other materials to pass into and out of tte Interior of the perforated casing 145 
firom and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise ahy number of conventional conrmercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tid)ular casing avallat>le from Petroline in Aberdeen, 
Scotland. In a particularly prefenred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional comnnerdaily: available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or nfK>re Intermediate solid 
casings 150. The perforated casing 145 may be coupled to flie intermediate solid 
25 casing 150 using any number of conventional ioommercially available processes such 
as, for example, welding or expandable solid or slotted oonnedors. In a prefenred 
embodiment, the perforated casing 145 is coupled to me intermediate eoM casing 150 
by expand^le solid connectors^ 

30 The iast perforated casing 145 Is preferably coupled to me shoe 155. The last 
peifbrated casihg 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last pierforated 
casing 145 is coupled to tiia shoe 1 55 by an expandatrie solid connector. 



In an aitemative embodiment, the shoe 155 is coupled diredly to the last one of the 
intermediate solid casings 150. 

5 In a prefened embodiment, the perforated casings 145 are positioned within the 
weilbore 105 by expanding the perforated casings 145 in a radiai dlreotton into intimate 
contact with the interior wails of the weHbore IG^. The perforated casings 145 may be 
expanded in a radial diredidn using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other noaterials to pass between 
adjacent perforated casii^s 145. The intehfnediate solid casing 150 may comprise 
any number of conventional commerciaHy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steei or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 compriees oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intennedlate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as. for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intenmediate solid casing ISO is coupled to the perforated 
casing 145 by expandable solid connectors. The intenmediate solid casing ISO may 
comprise a plurality of such Intermediate solid casing 1 50. 

25 

In a preferred embodiment, the each intennediate solid casing ISO includes one nnore 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the inlenmdtate casing 150. In an aHmiative embodiment, as will be 
recognized by persons having ordinary sMIl In the art and the benefit of the present 
30 disclosure, during the production mode> of operetion, an internal tubular string 

various anrangements of packers, perforated tubing, sliding sleeves/and valves may be 
employed within the apparatus to provide various options for comminglirig and Isolating 
subtenanean zones from each other while providing a fluid path to the surfiac^^ 
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in a particularly preferred embodiment, the intennediate casing 150 is placed into the 
wellbore 105 by expanding tlie intennediate casing 150 in the radial directibn into 
intimate contact with the Iriterior walls of the welltx)re 105. The intermediate casing 
ISO may l>e expanded in the radial direction using any number of conventional 
5 oonrmmciallydvailabte methods. 

In an aMemative embodiment, one or more of the intenmediate solid casings 150 may 
be omiltBd. In an alternative preferred embodiment, one or more of the perforated 
cas'mgs 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
ISO may oorTq)rise any number of conventional commerdaily available shoes suitable 
for use in a wellbore. such as, for example, cement filled shoe, or an aluminum or 
IS composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from IHalllburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to pennit the use of high 
capadiy production and exploration tools. 

20 in a particularly prefenBd embodlnnent. the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, arid a shoe 155. More c^neraily, the apparatus 130 
may comprise one or more solid casings 135. each witii one or more valve members 
160, n perforated casings 145, n-1 intemiediate solid casings 150, each with one or 

25 more valve membens 1 70, and a shoe 155* 

During operation of ttie iv>paratus 130, oil and gas may be cbntix^liably produced from 
the targeted oil sand zone 125 using ttie perforated casings 145. The oil and gas may 
then be transported to a surtece location usbig the solid casing 135. The use of 
30 intemnediate solid casings 150 witii vaWe members 170 permite isolated sections of the 
zone i25 to be selectively isolated for productioa The seals 140 penmit tiie zone 125 
to be fiuidicly isolated from the zone 120. The seais 140 further penmlts isolated 
sections of tiie zone 125 to be fluldidy isolated firom each other, in this manner, the 
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apparatus 130 permRs unwanted and/or non^ductive sutitenranean zones to be 
flukfidy isdlated. 

In an altentativa emtxxliment, as wilt t)e recognized t)y parsons having ordinary sldll in 
5 the ait and also having the l)eneflt.of the present discioeure, during the production 
mode of operation, an internal tulMJlar string with various arrangements of padcers. 
peiforatsd tubing, sliding sleeves, and valves may t>e employed within the aiq>aratus to 
provide various options for commingling and Isolating subterranean zones from each 
other «Mle providing a fluid path to the surface. 
10 ' 

In several alternative embodiments, the solid casing 135, the perforated casing 145, 
the intennedlate sections of solid casing ISO. and/or the solid shoe 155 are radially 
expanded and piastically defomned within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed In one or more of 

15 the folicwing: (1) U.S. patent application serial no. 09/454.139, attorney doclcet no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application seriai 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/20(M>, (4) U.S. patent 
application seriai no. 08/440,338. attorney dodtet no. 25791. 9;02. filed on 11/15^1999, 

20 (5) U.S. patent application seriai no. 09/523,460. attorney docliet no. 25791 . 1 1 .02. filed 
on 3/10/2000, (6) U.S. patent application seriai no. 09/512,895, attorney docltet no. 
25791.12,02, filed on 2^4/2000. (7) U.S. patent application serial no. 00/511.941, 
attorney dodwt no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 0»S88,946, attomey dodtet no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 application serial no. 09659.122. attomey dodcet no. 25791.23.02. fled on 4/28/2000. 
(10) PCT patent appleation serial no. PCTAJSOQ/18635. attomey dodtet no. 
2579125.02. fHed on 7/0/2000. (11) U.S. providonai patent appHeation serial no. 
60/182.671. attorney dodrat na 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent application serial no. 60/154.047. attorney dodcet no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provistonai patent application serial no. 60/159.082. attomey 
dodcet no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent application serial 
no. 60/159.039, attorney dodtet no. 25791.36, filed on 10/12/1999. (15) US. 
provisional patent application serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999. (16) U.S. proviskmal patent application serial no. 60/21^359. attomey 
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docket no. 25791.36, fUed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 6W165.228, attorney docket no. 2579139, filed on 11/12^1999. (18) U.S. 
pro^skmal patent appRcatton serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/280000. (19) U.S.' provisional patent applicaSon serial no. 60/221,645. attorney 

5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application sertal no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent applkstton serial no. 60/270,007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 ko. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259,486. attorney docket no. 25791.52. fOed on 
1/3/2001; (25) U.S. provlstonal patent 29)pilcation serial no. 60/303.740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no; 
60/313,453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent appHcation serial no. 60/317.985, attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, fHed on 9/10/2001; and (29) U.S: utility patent application serial no. 
09/969,922, atttmey docket no. 25791.69, filed on 10/3/2001, the disclosures of which 
are incorporated herein by reference. In an exemplary embodiiDent. the radial 

20 dearanoes between the radially expanded solid casings 135, perforated casings 145, 
intenmedlate secttons of sc^ld casing 150, and/or the solid shoe 155 and the wellbore 
105 are eliminated th^t>y elimbiating the annulus k>etween the solid casings, the 
perforated casings 145. the inlennedlate secttons of solU casing 150, and/or the sotki 
shoe 155 and the wellbore 1 05. In this manner, the c^ttonal rieed for filling the annulus 

25 with a filier material auch as, for example, gravel, may be eliminated. 

Referring to Rgs. 2a-2d. an iOustretlve embodbnent of a system 200 for isolating 
subterranean fomnations includes a tubular si4:)port member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubulw support member 202. In an exemplary embodiment,, the 
tubuteir expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-6xpand6d end 206d of a first expandable tubular member 206 that defines a 
passage 206b is adaF^ed to niato witti and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended intennediate portion 2060, another pre-expanded end 
5 206d, and a sealing member 206e coupled to the exterior surfeoe of the unexpended 
intermediate portion. In an exemplary embodiment the Inside and outside dteimete^ of 
the pre-expanded ends, 208a and 2a6d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended intermediate 
portion 206c. An end 20Sa of a shoe 208 is Coupled to the pre-expanded end 206a of 
10 the first expandable lubtdar member206 by a conventional threaded connectton 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the M\w pre-expanded end 206d of ttie first expandable tubular member 206 by a 
conventional threaded connection. Another end 21 6c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intermediate portion 214Cp another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary'embodlment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular number 
214 ara greater than the inside and outside diameters of the unexpended intenmdiate 
portion 214a 

25 . 

An end 216a of a slotted tubiriar member 216 that defines a passage 216b Is coupled 
. to the other pre-expanded end 214d of the second expandable tubular menriber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular mend)er 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 

30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c oT the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended Intermediate portion 220c, another pre-expanded 
end 220d. and a sealing member 220e ooupled to the exterior surface of the 
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unexpended Intemnediate portion. In an exemplary embodiment, the inside and outside 
dianrteters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
mennber 220 are greater than the inside and outside diameters of the unexpended 
IntermediatB portion 220c. . 

■ 5 . 

An end 222a of a tubirtar nramber 222 Is thieadabiy coupled to the end 30d of the tNr^ 
expandable tubular nwmber 220. 

In an exemplary embodiment, the inside and outdde diameters of the pre*expanded 
10 ends, 206a. 206d. 214a. 214d. 220a and 220d. of the expandable tubular msmbere. 
206, 214, and 220, and the slotted tubular membera 210. 212, 216, and 218. are 
substantially equal. In several exemplafy embodimants. the sealing members. 206e. 
214e. and 220e. of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for Engaging thet wei|bore casing 104. In several 
IS exemplary embodiments, the slotted tubular members. 210. 212, 216. and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support In several 
alternative end>odlrnents, the slotted tubular members, 210, 212, 216, and 218 are 
conventional sbtted tubular members for recovering introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean fonnation. 

in an es^n^lary embodiment, as illustrated in Fig. 2a, the system 2XX> is Initially 
positioned in a borehole 224 fbnried in a subterranean fomiation 226 that includes a 
water zone 226a and a targeted ofl sand zone 226b. The borehole 224 may be 

25 positioned in any orientation ftom vertical to horizontal. In an exemplary embodiment, 
ttie upper end of the nibtriar support nrieniber 202 may be supported in a 
manner using, for example, a slip Joint, or equivalent devioe in order to pemiit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the o(pandable tidwiar members. 206. 214, and 220, and tubular 

30 members, 210. 212. 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is ttien 
infected into the system 200; through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exenriplary embodiment, as iltustrated in Fig. 2c. the continued injection of the 
fiuidic material 228 through the passages, 202a and 204a, of the tubular support 
memt)er 202 and the tubular expansion cone 204» respectively, pressurizes the 
5 passage 18b of the shoe 18 bek»v the tubular expansion cone thereby radially 
expanding and plastically defonning the expandable tubular member 206 off of the 
tapered external surbce 204b of the tubular expansion cone 204. In particular, the 
intenrnediate nori pre-expanded portton 206c of the expandable tubular TO 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of ths expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exismplaiy embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104^ 

In an exemplary embodiment, as illustrated In Fig. 2d. after the expandable tubular 
member 206 has been plasticdNy defomfied and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular e)q)ansion cone is 

20 pulled out of the t>orehole 224 by applying an upward force to the tubular support 
member 202. As a result the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defonrned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plasUcally deformed off of the tapered external surface 204b of the 
tutxdar expansion cone 204. As a result, the sealing member 214e engages the 
Interior surface of the wellbore 224. Consequently; the radially expanded intemiediate 
portion 214c of the second e)^ndabte tubular member 214 is thereby beupled to the 
wellbord 224. In an exemplary embbdbnent, the radially expanded intenmdlate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthenhore, the continued appHcatfon of the upv^rd force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically defomi the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surf«» 204b of this tubular expansidh cone 204. As a result, the sealing 
member 220e engages the interior surface df the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular memt}er 
220 is theretyy coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intenmedlate portion 220c of the third expandable tubular mernber 220 is 
10 aiso thereby anchored to the wellbore 224. As a result the water zone 226a and 
fluidicly isolated from the targeted oit sand zone 226b. 

After completing the radial expansion and plastx: deformation of the third expandable 
tubular niember 220» the tubular.support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. . 

Thus, during the operation of tiie system 10, the Intermediate non pre-expanded 
portions, 206c, 214c, and 220c. of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defomied by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 21 4e, and 220e, are displaced in the radial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubuJar members, 210 and 212, the expandable tubular member 214, the slotleid 
tubular members, 216 and 218, and the expandable tubular niember 220 to the 

25 wellbore. Furthemora, as a result, the connections between the expandable tu^ 
members* 206, 214, and 220, the shoe 208, and the slotted tubular members. 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members. 206, 214, and 220. and the slotted tubular nrtembers. 210, 212, 216, and 

30 218. after the radtol expansion process, are substantia equal. In this manner, 
additional conventionat tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214. and 
220, and the slotted tubular members, 210. 212. 216, and 218. 

Furthemfiore, In the system 200. the sloted tjbular.members 210, 212, 216, and 218 
5 are Intsriaaved among the expandable tubular members. 206. 214. and 220. As a 
result, because only the Intennedlate non pre-expanded portions, 206c 214c. and 
220c of the expandable tubular members. 206, 214. and 220, respectively, are radially 
expanded and plastically defonrnd. the slotted tubular members. 210. 212. 216. and 
216 can be conventionai slotted tubular members thereby sIgniRcantiy reducing the 

10 cost wid complexity of the system 10. Moreover, because only the intemnediate non 
pre-expanded portions. 206c 214c and 220c of the expandable hjbular members. 
206. 214, and 220. respectively, are radially eiqnnded and plastically deformed, the 
number and length of the interleaved slotted tubular members, 210. 212. 216. and 218 
can be much greater than ttie number end length of the expandable tubular memt)ers. 

15 In an exemplary embodiment, the total length of the Intermediate non pre-expanded 
portions. 206c 214c. and 220c of the expandable tubular members. 206, 214. and 
220. is approximately 200 feet, and the total length of the slotted tubular members. 
210. 212. 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet Is coupled 

20 to the wellbore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feet 

Furthemiore, the sealing members 206e. 214e, and 220e. of the expandable tubular 
members, 206, 214, and 220, respedlvely, are used to couple the expandable tubular 
.25 members ahd the slotted tubular members, 210, 212, 216, and 218 to the wellbore 224. 
the radial gap between the slotisd tubular members, the ei^ndable tubular members, 
and the wellbora 224 may be large enot^h to effecHvely eliminate the posslbHHy of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 20D within the wellbare. 

30 

In an exemplary embodiment, the pre^xpanded ends. 206a, 206d, 214a, 214d. 220a. 
and 220d. of flie expandable tubular members. 206, 214. and 220. respectively, and 
the slotted tubular members. 210. 212, 216. and 218. have outside diameters and vvall 
thicknesses of 8.375 inches and 0.350 inches, respective^; prior to the radial 
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expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the in^de diameters of the 
5 Intermediate portims, 206c, 214c, and 220c, of the expandable tutnilar mernbers, 206. 
214. and 220, are equcd to 7.675 inches; and the weni)ore 224 has an inside diameter 
of B.7S5 inches. 

in an exempl^ embodiment, the pre^xpanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular memt>er8, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside dlanr)eters and wall 
thldcnesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre^xpanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214. and 220, respecKvely, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
rntenriedlate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the welibore 224 has an inside diameter 
of 4.i392 inches. 

20 

in an exemplary emtxxliment, tlie system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
fonnation 226b. 

25 Referring now to Fig. 3, an exemplaiy embodiment of an expandable tubular merA)er 
300 w9| now be described. The tubular member 300 defines an interior region 3p0a 
and includes a first end 300b including a first threaded connection 300ba.' a first 
tapered portion 300c, an intermediate portion 300d, a second tapered portion 300e, 
md a second end 300f including a second threaded connection 300fa. The tubular 

30 nrmnber 300 further pr^rabiy includes an intemnediate sealing member 300g that is 
coupled to me exterior surface of the intennediate portion 300d. 

In an exemplary enDbodtment, the tubular member 300 has a substantidliy annular 
cross section. The tubular member 300 . may be fabricated from any number of 
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conventional obmmercially available materials sudi as, for example. Oilfield Country 
Tubular Goods (OCT6). 13 civomium steel tubing^casing, or L83. J55. or P1 10 API 
casing. 

5 In an exemplary embodiment, the Interior 300a of the tubular member 300 has a 
eubstantiaHy circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular membj^^ Includes a ftst inside dianneter Du an 
. intenmdiate Inside diameter Dint» and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di arwi D2. are substantially equal. 
10 in an exemplary embodiment, the first and second hnslde diameters, Di and 02, are 
greater than the intermediate inside diameter Dmt. 

The first end 300b of the tubular member 300 is coupled to the Intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of tiie tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intemnediate portion 300d of the tubular member The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and ta, respectively, in an 

20 exemplary embodinrient, the outside diameter of the intemnediate portion 300d of the 
tubular nnember 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
nriernber 300 indudes a wall thickness tin-. 

25 In an exemplary embodiment, the wall thicknesses ti and tj are substantially equal in 
order to provide substanliaity equal burst strength for the first and second ends, 300a 
and 300f, of the tid)ular member 300. In an 'exemplary embodiment, the wall 
thicknesses, tt and t2, are both greater than the wall thickness tiNr in order to optlrtiaily 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with ttm intermediate portion aoOd of the tubular member 300. 

In an exemplary embodiment, the first and second tepered poitk>ns. 300c and 300e, 
are inclined at an angle, o, relative to the Imgitudinal direction rangh^g from about 0 to 
30 degrees in order to optimally facOitete the radial expansion of the tubular member 
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300. In an exemplary embodinnent, the first and second tapered portions, 300c and 
300e, provide a smooth transition t>etween the first and second ends, 300a arid 300f. 
and the intennediate portton 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intemriediale sealing member 300g Is coupled to the outer surface of the 
Intennediate portion 300d of ttie tubular nriember 300. in an exemplary embodinient, 
the intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular n^ember 300 and the interior surface of a wellbore casing 

1 0 305. or other preexisting structure, after the radial expar^ion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the inteinmediate seaHng 
member 30bg is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 In order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the weiibore casings 305. The intemfiediate sealing riiember 300g may be fabricated 
from any number of conventional commercially available jfnaterials such as. for 
example, thermoset or thermoplastic polymers. In an exemplary embodinient, the 

20 intermediate sealing member 300g is fabricated from ^rmoset polymers in order to 
optimally seal the radially expanded intenmediate portion 300d of the tubular memt>er 
300 with the wellbore casing 305. \f\ several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defonned intermediate portion 

25 30pd of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, In an exemplary embodiment, the tubular member 
300 is formed by a process 400 that Includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular nnember in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded Intermedteite portion of the tubular member in step 425. 
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As Huslrated in FIO. 5a, in step 405, botli ends, 500a and SOOb, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and SOOb, 
of the tubular member 500 include the wail^ thicknesses ti dnd ^. The intemnediate 
portion 500c of the tubular member 500 indudes me. wan thicicness t^r and the interior 
5 diameter Omt. in an e)»mplary embodiment, the wall thicknesses ti and U are 
substantiaHy equal in order to provUe burst strength that is substantially equal akMig 
the entire length of the tubular member 500. in an exemplary embodinwnt. the waU 
thteknssses ti and t2 ate bom greater than the wail thickness Iimt in order to provUe 
burst strsngth that is substantially equal along the entire length of the tubular mender 
10 . 500, and also to opUmaiiy facilitate the fonnation of threaded connecttons in the first 
and second ends. SOOa. and SOOb. 

As llustrated in Fig. 5b, In steps 410 and 415. both ends. 500a and SOOb, of the tubular 
member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends, SOOa and SOOb, of me tubular member are stress relieved. The 
radialiy expanded ends, SOOa and SOOb, of the tubular member 500 include me interior 
diameters Di and Di. in an exemplary embodinnent, the interior diameters Di and Dj 
are substanttally equal In dnler to provide a burst strengm mat is substantially equal. In 
an exemplary embodiment, me ratto of the interior diameters Dt and D2 to me Interior 

20 diameter Omt ranges from about 100% to 120% In order to facilitete me subsequent 
; radial expanskm of the tubular member 500. 

In a prelened embodiment, the relatkmship between the watt mteknesses t^, tj, and tmr 
of the tubidar member 500; me inside diameters Di. Da and Dmt (rf the tubular member 
25 500: the insMe diameter of the wallbore casing, or other structure, that me 
tubular member 500 will be inserted into; and me outsMe diameter D^ of the 
expansion cone that will be used to radially oxpand the tubular member 500 within the 
WBlibeie casing Is given by the foHowlng expresston: 

h 

30 

«A)ereti-t2:and 
Dt s Di. 

By satisiying the relatk>nship given in equatkm (1), the expansion forces placed upon 
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the tubular memt)er 500 during the sut>8equent radial expansion process are 
sut>8tOTtially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optinnal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/cH-Tepairing a wellborecaslng« a pipeline, or a structural support. 

As ilti^trated In FIG. Sc. in step 420. oonventional threaded oonnrattons* SOOd and 
500e, are fomried in both expanded ends, 500a and SOOb. of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using oonventional processes for fomning pin and box type threaded connections 
avaiiable from AUas-Bradford. . 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non*expanded intermediate portion 500c of the tubular nr>ember 

15 500. The sealing member 500f may be applied to the outside diarrater of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
oonventional connnercially available methods. In a prefenBd embodiment, the sealing 
member 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using oommercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206. 214. and 220. of 
the system 200 are substantially identical to, and/or inooiporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodirnent of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214. 220, 300 and 500 Ml now be 
described. The expansion oone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a racHal expansion sejction 615. 
30 . 

In an exemplary embodiment, the radial expansion section 615 includes a first ocffilcal 
outer surface 620 and a second conical outer surface The first conical outer 
surface 620 includes an angle of attadc 0i and the second conical outer surface 625 
Includes an angle of attacl^ 02. In an exemplary embodiment, the angle of attadc Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intermedlcite portions. 206c. 214c. 220c. 300d. and 50bc. 
off the bJtnjtar members. 206, 214, 220, 300, and 500. and the second conical outer 
surface 525 optimaily radially expands the pre-expanded first and second ends. 206a 
5 and 206d, 214a and 214d, 220a and 220d. 300b and 300f. and 500a and SOOt), of the 
tubular members. 206. 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer SMrface 620 includes an angle of attack Ot ranging from about 8 to 20 
degrees, and the second conical outer surface 625 inckjdes an angle of attack 02 
ranging from about 4 to 15 degrees h order to optimally radially expand and plastically 
10 deform the tubular members, 206, 214. 220. 300 and 500. More generaly. the 
expansion cone 600 may Include 3 or more adjacent conical outer sufaoes having 
angles oS attack that decrease from the front and 605 of the ttcpanslon cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Rrfefring to Fig. 7, another exen^)lary embodiment of a tubular expansion ©one 700 
defines a passage 700a and includes a front end 705. a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
prodding a paraboloid shape. In this manner, the outer sur^be of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboHc outer profile of the outer surface of the radial 
expansion sectkin 715 may be fomwd using a (durality of adjacent discrete owiical 
sectkms and/or using a continuous curved surf^. in this nrMmner. the region of the 

K outer surfeoe of the radial expansion sectton 71 5 adjacent to the Contend 705 of the 
expanston cone 700 may optimally radially expand the intennediate portions. 206c, 
214c 220c 300d, and 500c of Ow tubular membdrs, 206. 214, 220. 300. and 500. • 
wNte the rsgton of the outer surface of the radtal expansion section 715 adjacent to the 
rear end 710 of the expanskm cone 700 may optimally radiaily expand the pre- 

30 expanded first and second ends. 2b6a ahd 206d, 214a and 214d. 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members. 206, 214. 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston section 716 is selected to provkte an angle of attack that ranges from about 
8 to 20 degrees in the vldnlty of the front end 705 of the expansion cone 700 and an 
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angle of attack in ttie vicinity of the rear end 710 of the expansion cone 700 from about 
4.to 15 degrees. 

In an exemplary embodlnnent, the tubular expansion , cone 204 of the system 200 is 
5 substantially Identical to the e)q>an8ion cones 600 or 700, and/or incorporates me or 
more of the teachings of the expansion cories 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, conventional temperature* pressure, 
and flow sensors, 802, 804, and 806, respectively, are operably coupled to the 
perforated tubuiars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controlier 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control vahfes 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorit^ utilized by the controller 810 for oontroffing the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, ki an aliematiye embodiment, a sorid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plaeUcally defomning the solid tubular member into engagement with the perforated 
tubular member In a conventional manrwr and/or using one or more of the radial 
expansion methods disclosed in one or mora of the following: (1) U.8. patent 
application serial no. 08/454.139. attorney dodtst no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510.913. attorney docket no: 25791.7.02, filed 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502,350. attorney docket no, 
25791.8.02. filed on 2/10/2000, (4) U.S. patent applieation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, <5) U.S. patent appliCBtton serial 
no. 09/523,460. attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 

41 



(7) U.S. patent application serial no. 09/51 1.941, attorney docket no. 25791.16.02, fiied 
on 2/24/200O. (8) U.S. patent application serial no. 09/588.946. attorney docket no. 
25791.17.02. filed on 6^/2000. (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791 .23.02. filed on 4/26/2000, (10) PCT patent application serial 
5 no. PCT/USOQ/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisional patent applicatkm serial no. 60/162,671 , attorney docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. pnwisional patent appteation serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provi^onal patent applicatton serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12/1999. (15) U.S. provisional patent appllcatkxi serial no. 60/159.033. attorney 
doicket no. 25791 .37, filed on 1 0/1 2/1999. (16) U.S. provistonal patent appflcatton serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,226. attorney docket no. 25791.39. filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. . 60/233,638, attorney docket no. 25791.47,. filed on 
9/18/2000. (21) U.S. provistonal patent application serial no. 60/237,334. attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270.007. attorney docket no. 25791.50, fited on 2/20/2001; (23) U.S. provisional 
patent appticattoh serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisionai patent appHcatlon serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisionai patent application serial 

25 no. 60/303.740. attorney docket no. 25701.61. filed on 7/6/2001; (26) U.S. provistonal 
patent applicatkxi serial , no. 60/313.453. attorney docket no. 25791.50, filed on 
8/20/2001; (27) U.S. provistonal patent applkatkm serial no. 60/317,985. attorney. 
dock«t no. 25791.67. filed on 9/6/2001; (28) U.S. proMsnnal patent applicatkm serial 
no. 60.318.386. attonney docket no. 25791.67.02. filed on 9/10/2001; and (29) U;S. 

30 utility patent appllcatton serial nq. 09/969.922. attorney docket no. 25791.69, filed on 
10/3/2001, Vne disclosures of wtiicti are Incorporated herein reference. In this 
manner, the solM tutNJiar member 90S fluididy seals the radial passages formed in the 
perforated tubular meml>er 145 thereby preventing the passage of fiuidte materials 
and/or formation materials through the perforated tubular member. 
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Refenring to Fig. 10, in an altemative embodinnent, the radial openings in one of the 
perforated tulxilar members 145 are sealed by Injecting a hardenabie fluidic sealing 
material .1CX)5 Into the radial openings In the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings lOlOa within 
the one perforated tubular member 145. Conventional sealing merr^era 1015 and 
1020 then seal the interface between the pipe 1010 and ttie opposite ends of the one 
perforated tubular member 145. The hardenabie fluidic sealing nnaterial 1005 is then 
iniected into the radial openings In the one perforated tubular member 145. The 

10 sealing members 140 prevent the^ passage of the hisirdenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 arul the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130, and the hardenabie fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

IS from the Interior surface of the one perforated tubular meml>er 145* In an exemplary 
embodiment, the hardenabie fluidic seating material Is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surroundirig formation 125 thereby compressing the 
surrounding fomiation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby stabilizing the surrounding fomfiation, reducing the flow 
of loose particles from the suntxjnding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrooaritx)n8 from the 

25 surrounding fomnation. 

In an aKemative embodiment, a seismic source 1105 is posi^oned on a surface 
location to thereby Impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular nnember 145 may be 
30 dislodged from the radial opening thereby enhancing the subsequent recovery of 
hydrocartxms from the formation 125. 

In an altemative embodinrtent, after the perf(KBted tubular menrd)er 145 has been 
radially expanded and plastically formed into contact with the surrounding fonnation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fbrrnation, 
an impulsive load Is applied to the perforated tubuiar member. The imputsrve load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The irnpulsive load is then transfenad to the surroundirvg formation 125 
5 thereby oompaoUng and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanoed. 

in an alternative embodirnent, as Illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 Is positioned within the wellbore 105 that traverses the 

10 fomnation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubuiar members 145 of the apparatus 130' are radially 
expanded and plasticerfly defonned into contact with the wellbore casing 1205 thereby 
compressing the surrounding fomfiation 125. In this manner, the surrounding fomnation 
125 is nialntained in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the sumxinding formation into the 
radial openings of ttie perforated tubular member 145» and enhancing the recovery of 
hydrocarbons from the surrounding fomnation. 

In an alternative embodiment^ a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomnation 125. In this manner. 
. particles lodged In the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhandhg the subsequent recovery of 
hydrocarbons from the fbnfnation 125. 

25 In an aRemative embodlnoent after the perforated tubular member 145 has beeri 
radially expanded and piasticaily fbmned into contact with the vyellbore casing 1205, 
thereby couping the perforated tubular member 145 to the sunpunding fomnation, an 
intpulsive load Is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 1 30. The In^ulsive toad is then transferred to the surrounding fontiation 1 25 
thereby compacting and/or slurrifying the surrounding fomnation. As a nssult, the 
recovery of hydrocart>ons from the fomnation 125 ts enhanoed. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
• members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding arid plastically deforming the perforated tubular member into engagement 
wMh the perforated tubular meinber in a conventional manner and/or using one or more 
5 of tiw radial expansion mettKXIs disclosed in one or more of ttie following: (1) U.S. 
patent appiicatton serial no. 09/454,139, attorney dockSl no. 25791.03.02. filed on 
120/1999, (2) U.S. patent application serial no. 09/510.913, attorney dodcet no. 
25701.7,02. filed on 2/23«000. <3) U.S. patent application serial no. 09«502,350. 
attorney docket no. 25791.8.02. fled on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440,338. attomely docket no, 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appfication serial no. 09/523,460. attorney docket no. 25791.11.0Z filed on 3/10/2000. 
(6) U.S. patent applicatkm serial no. 09/512.895. attorney docket no. 25791.12.02, filed 
on 2«4/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent applteatton serial no, 09/688.946, 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applkatkm serial 
no. 09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appDcatton serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent appiteation serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provistonai patent application serial no. 

20 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. piovistonal 
patent applte^tlon serial no, 60/159,082, attorney docket no. 25791.34, filed on 
10rt2/1999. (14) U.S. provisional patent appltoation serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) u:s. provistonal patent applteation serial 
no. 60/159,033. attorney dodtet no. 25791.37. filed on 10/12/1999. (16) U.S. 

26 proviskNial patent tv>plleatbn serial na .eo«12.359. attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provisional patent applicatfon serial no, 60/165,228. attorney 
• docket no. 25791.39, filed on 1 1/12/1999. (18) U-S. provistonal patent application serial 
no. 6tt221 ,443, attorney docket r». 25791 .45. filed on 7f2Bf2O00, (19) U.S. provisional 
patent applfcafion serial no. 60/221.645. attor<iey docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provistonal patent appfication serial no. 60/233.638. attorney 
docket no. 25791.47. filed on 9/18W2000. (21.) US. provisional patent application serial 
no. 60/237.334. attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. proviskmal 
patent appDcatlon serial no. 60/270.007, attorney docket no. 25791.50, filed on 
TOOtmv, (23) U.S. provistonal patent appltoation serial no. 60/262,434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U:S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent appHcation serial no. 60/303.740. attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313.453, attorney docket' 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provi8k)nal patent application serial no. 
60/317.985, attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. prx>viskmai 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02. fited on 
9/10/2001; and (29) U.S. utility patent appilcatkx) serial no. 09/969.922, attorney docket 
no. 25791.69. filed on 10/3/2001. the disdosures of wttich are incorporated herein by 
10 lefsrenoe. In this manner, the perforated tubutar member 90S modifies the flow 
characteristics of the peiforated tubular member 145 thereby penhitting the operator of 
the apparatus 1 30 to modify the overafl fiow characteristics of the apparatus. 

In an altemative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as.. 
1 5 for example, a check valve fluidldy couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract trydrocarbons from corresponding 
sublenanean nnas A and B. in this marwier, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Rg. 15, the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothermal zone 1505. in this 
manner, the operatkNitf efficient of the pxtiactkm of geothermal energy is significantly 
enhanced due to the increased interral dianMers of the variotjs radially expanded 
25 elements of the apparatus 130 that permit greater volumetric flows. 

in an aHemaiive embodiment, the perforated bjbtdar members, 145. 210, 212, 216,. 
218, and 1305 of the apparatus 130 may be cleaned by further raditf expansion of the 
perforated tubular members, in an exemplary embodlnient, the amount of further radial 
3D expanston required to dean the radial passages of the perforated tubular members 
145. 210. 212. 216. 218. aiyl 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal Isolation assembly including 
one or more solid tubultf members, each solid tubiriar member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodimentp the zonal isolation assembly further includes one or more intenmediate 
solid tubular members coupled to and interleaved antong the perforated tubular 
5 members, each intermediate solid tubular membefr including one or mors extemaf 
seals, in an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary emkiddhnent, one.or more of the intenrnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolatton assembly that 
includes one or more prjmary solid tubulars, each primary soRd tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary sdiid 
tubulars, and n-1 Intenmediate solid tubulars coupled to and int^eaved among the 
15 perforated tubulars^ each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation as8emt)ly. 

A method of isolating a first subten^nean zone frorh a second subten^nean zone in a 
weHbore has also been described that includes positioning one or more primary solid 

20 tubulars within the weilbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weilbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing ttie passage of fluids from the 
first subterranean zohe to the second subterranean zone within the weilbore extemal to 

25 tte soRd and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weUbors* at 
least a portion of the weilbore including a cashg. has also been described that includes 
posRkming one or more primary solid tubulars within the weilbore, fluidicly ooupling the 
30 primary soOd tubulars with the casing, positioning one or more perforated tubulars 
witMn the weilbore, the perforated tubuters traversing the producing subtenBnean 
zone, fluidicly coupling the perforated tubulars with the prinnary solid tubulars, fluidicly 
isolating the producing subtemanean zone from at least one other subterranean zone 
witNn the weilbore, and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone, in an exemplary embodiment, the method finrther 
includes oontrollably fluldidy decoupling at least one of the perforated tubulars fiom at 
ieast one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean fomvation including 
a weUbcm. a nnal isolation assembly at toast partially positioned within the wellbore 
that includes one or rnore solid tubular members, each solid tubular meniber including 
one or mors external seals, and one or more perforated tubular members coupled to 
the solid tubular members* and a shoe positioned within the wettx)re coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfbmied within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or mare intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intemiediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the prorated tubular members, and me Intenmediate solid tubular members 
are fonmed by a radial expanston process perfomned within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve memt>er$ for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary enibodiment, one or more of the 
intennediate solid tubular members include one or more valve members for controHing 
Hie flow of fluids between the solid tubular members and the perforated tubular 
rriembers. 

25 An apparatus has also been described that includes a subterranean ffonmation including 
a wellborB, a zonal isolation assembly positioned ^In the wellbore that Indudes one 
or more primary solid tubulars, each primary sdid tubular including one or more 
exiemal annular sealSt n perfbrated tubulars poeitoned coupled to the primary solid 
tubulars* and n-1 Intermediate solid tutHiiare coupled to and intertoaved among the 

30 perforated tubulin, each intermediate solid tubular including one or more external 
annular seats, and a shoe coupled to the zonal teolaton assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intermediate solid 
tubulars are fbnmed by a radial expartsion process perfbnmed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
• wellbore has also been described that Includes positioning one or more primary solid 
tubutars within the wellbore, the prinnary solid tubulars traversing the first subterranean 
zone,, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, racfially expanding at least one of 
Ihe primary solid tubulars and perforated tubulars within the wellbore, fiuididy couplmg 
the perforated tubulars and the prinnary solid tubulars. arid preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubutars. 

10 

A method of extracKng materials from a producing subterranean zone in a wellbore. at 
. least a portfon of the wellbore including a casir^, has also been described that includes 
posittonirtg one or more primary solid tubulars within the wetlbore, positioning one or 
more perforated tubulars within the wellbore. the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at irast one of the primary solid 
tubfulars and the perforated tubutars v^thin the wellbore, fiuididy coupling the primary 
solid tubulars with the casirrg, fiuididy coupling the perforated tubulars with the primary 
scdd tubulars. fiuididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fiuididy coupling at least one of the 

20 perforated tubulars with the produdng subten^nean zone. In an exemplary 
embodiment, the method further indudes controllably fiuididy decoupling at least one 
of Vt\e perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomnation induding 
25 a wellbore, a zonal isolation assembly positioned within the welibore that includes n 
BoHd tubular membera positioned within the wellbore. each solid tubular member 
including one or more external seals, and n-1 perforated tubular membera positioned 
wrtthin the weUtxm coupled to and interleaved among the solid tubular nrambera, and a 
shoe positioned vvithin the wellbore ooupted to ttie zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprtsos one or nniora 
valve mernbera for controliing the flow of fitdds between the soHd tubular membera and 
the perforated tubular membera. In an exernplary embodiment, or^ or more of the 
solid tubular membera Indude one or more valve membera for controlling the flow of 
fluids between the solid tubular membera and the perforated tubular membera. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that Indudes means for positioninjg one or more 
primary soBd tubulars within the weilbore, the primary solid tubulars traversing the first 
5 subterranean zone, nieans for positioning one or more perforated tubulars within the 
weilbore, the perforated tubulars traversing the second subtenranean zone, means for 
fluidldy coupling the perforated tubulars and the primary solid tubulars, and nneans for 
preventing the passage of fluids frtm the first subterranean zone to the second 
subtenanean zone within the welibore exteimal to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting nr)ateriais from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
means for positioning one ornwe primary solid tubulars within the weilbore. means for 

15 fkiididy coupling the primary solid tubulars with the casing, means for positioning one 
or mom perforated tubulars within the weilbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupfing the perforated tubulars with 
the primary solid tubulars, means for fluidldy isolating the producing subtenranean zone 
from at least one other subterranean zone within the weilbore, and means for fluididy 

20 coupling at least one of the perforated tubulans^ with the producing subterranean zone. 
In an exemplary emtxxilment, the system further indudes means for controliably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A systiim for isolating a first subtenraraan zone from a second subterranean zone in a 
wetibore has also been described that Indudes means for positioning one or more 
primary solid tubulars within the welibore, the primary spBd tubulars traversing the first 
. subtenrEHiean zone, nneans for po^tionir^ one or more perforated tutniiars within the 
welibore, the perforated tubulars traversing the second subtenanean zone, means for 

30 radially expanding at least one of the primary solid tubuims and perfbrated tubulars 
within the welibore, nneans for fluidldy coupling the perforated tubulars and the primary 
soBd tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the welibore external to the 
primary solid tubulars and perforated tubulars. 



A system for extracting materials from a productng subterranean zone in a wellkwre, at 
ieast a portion of the wellt>ore Induding a casing, has also b^en described that includes 
means for pmHoning one or more primary solid tubulars within the welli>ore, means for 

5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zona, means for radially expanding at least one 
of the primary soHd tubulars and the perfbrated tubulars within the wellbore^ means for 
fluididy coupling the primary solid tubulars with the casing, means fbr fluidldy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 produdng subterranean zone from at least one other subtenranean zone within the 
wellbore. and means for fluidkdy coupling at least one of the perforated tubulars with 
the produdrig subtenranean zone. In ati exemplary embodinnent, the system further 
Includes means for contrdteibly fluididy decoupling at ieast one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wetlbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular mertibers that each 
indude^a tubular body comprising an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 ' sealing member coupled to the exterior surface of the intermediate portionp and one or 
more siolted tubular rfiemtsiers coupled to the expsuxiable tubular menrtbers, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outskte dlametM^ of the tubular expansion cone. In an exemplary ernbodiment, the wall 
thicknesses of the first arki second expanded end portions are greater than ihe wall 

30 thickness of the inlermecHato portion. In an exemplary embodiment, each expandable 
tubular member further Indudes a first tubular transKfonary member coupled between 
the flnrt expanded end portion and the intenmediate portion, and a seomd tubular 
transitionary member coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indination of the first and second tubular 
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transitionary members relative to the intemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions, in an exemplary embodiment, the burst 
5 strength of tto first and second expanded end portions is substantially equal to the 
burst strength of the Intemnedlate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the. Intemiediate portion ranges from about 1 00 to 1 20 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses tu t2. and Iint 

10 of the first expanded end portion, the seomd expanded end portion, and the 
intormediatB portion, respectiveiy. of the expandable tubular members, the inside 
diameters Di. D2 avd Dm of the first expanded end portion, the secorKi expanded end 
portion, and the intemnediate portion, respectively, of the expandatrie tubular members, 
and the Inside diameter O^MObom of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Doom of the expansion cone that 
will be used to radiaily expand the expandable tubular member within the wellbore is 
given by the following expression: . v 

wherein ti = ta; and wherein Di = D2. In an exentplary embodiment, the tapered end of 
20 ttie tubular expansion cone Includes a piuraltty of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
secflons increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone, in an exemplary embodiment, the 
tapered end of the tubular axpansbn cone includes an parabotokl body. In an 
25 exemplary embodiment the angle of attack of the outer surface of the paraboiokJ body 
incfeases in a continuous manner from one end of the parabdoid body to the opposite 
end of the parabotokl body, in an exemplary embodiment, the tubular Rne^ 
a plurality of expandable tubular meml^; and wherein the other tubular members are 
interteaved among the expandable tubular menters. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that Includes posittoning a tubular liner within the wellbore, and radially 
expanding one or more discrete portkxis of the tubular Dner Into engagement with the 
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wBllbore. In an exemplary embodiment, a plurality of disaete poitions of the tubular 
. liner are radially expanded into engagement with the wellbore. in an exemplary 
embodiment, the remaining portions of the tubular liner are not radiidiy expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a lluldic material into the tubuiair liner, and wherein the remaining 
ones of the disaete portions of Vne tubular Hner are radially expanded by pulling an 
expansion cone through the remair^ng ories of the discrete portions of the tubular liner. 
In an exemplary embodimer^ the tubular liner oomfMises a plurality of tubular 
members: and wherein one or more of the tubular members are radially expanded Into 

10 engagement with ttw wellbore and one or more of the tid)ular members are rM>t radially 
expanded into engagement with the weUbora. In an exemplary embodiment the 
tubular ihembers that are radially expanded Into engagement with the wellbore 
comprise a portion that is radially expanded Into engc^ement with the wellbore and a 
portion that is not radially expanded into engagemisnt with the wellbore. In an 

IS exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an Intennediate portion and first 
and second expanded end portioiis coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surfeoe of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; aid wherein the slotted tubular members are Interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones travereed by a wellbore has also been 
described that includes means for positioning a tubular liner within the weUbore. and 
means fbr radialy «(panding one or more dtsoete portions of the tul>ular Iner into 
engagement with the waUbore. In an exemfriary embodiment, a plurality of discrete 
30 portions of the tubular Bnsr are radiaily expanded into engagement with the wellboiB. 
In an wcemplary embodlmem. the remaining portions of the tubular Bner are not' radially 
expanded. In an exemplary embodiment, one discrete portion of tl» tubular liner to 
radially expanded by ir^cBng a fluidic material Into the tubular liner, and wherein the 
other discrete portions of (he tubular liner are radially expanded by pulling an 



expansidn cone through the other discrete portions of the tubLdar liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular niembers;. and 
wherein one or more of the tubular members are radially expanded into engagement 
with the weitbore and one or more of the tubular meiYibers are not redialiy expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into erigagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore; 

10 An ajpparatus for isolating subtenranean zones has a|so been described that includes a 
subterranean fonnation defining a btmhole. arul a tubular iiner positioned in and 
coupled to the borehole at one or rhore discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a pluraiity of discrete 
locations. In an exemplary embodiment the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular iiner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole, in an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into erigagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluldic materiai into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of.tubular membere; and wherein one or nuxe of 

25 the tubular members are radially e}^nded Into engagement with the borehole and one 
or moijB of the tububr menA>ere are not radially expanded into engagement with the 
txmhoie. In an exemplaiy embodiment, the tubular rnembere that are radially 
expanded Into engagement with the borehole include a pcNUon that Is rediaHy 
e)4)anded Into engagement with the borehole and a portion that is not radiaRy 

30 eiEpanded Into engagemsnt with the borehole, in an exemplary embodiment, prior to 
the radial expansion the tut)ular liner includes one or more expandable tutHJiar 
nr)embers that each include a tubular body comprising an intenmediate portion arid first 
and second expanded end portions coupled to opposing encte of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maxirhum inside diameters of the expandable tubular members. In an 
exerTq>lafy embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein tbB slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly Including: 
one or more solid tubular members, each solid tubular member induding one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perfbraled tubular 
members for controlling the flow of fluidte materials throi^h the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular nrtembers, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for mmitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors, operably coupled to 
one or more of the perforated tubular members for monitorir^ the operating flow rate 
within the perforated tubular memt)er8, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control vah^es, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and How sensors and cbntrolUng the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfbmned within the wellbore. 

25 

A method of isolating a first subterranean zorie from a second subtenranean zone In a 
weHbora has also been described that Includes posifioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars withjn the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars witNn the wellbore, fluidldy coupfing the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubulars, and oontrolfing 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a prodi^ng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one qr more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars travereing the producing 
subterranean zone, rediaBy exparKiing at least one of the solid tubulare and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulare with the 
CB^, fluididy ooupttng the perforated tubulars with the solid tubulare, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
witNn the wellbore. fluididy coupling at least one of the perforated tubulare with the 
producing subterranean zone, monitbring the operating temperatures^ pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a firet subtenranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulare travereing the firet subtenranean zone, 
means for positioning one or more perforated tubulare within the wellbore, the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare within the wellbore, 
25 means for fluididy ooupflng the perforated tubulare and the solid tubulare, means for 
preventing the passage of fluids from the first subterranean zone to the seoohd 
subterranean zone within the wellbore exiemal to the solid tubulare and perforated 
tubulars. means for monitorhg the operating temperatures, pressures, and flow rates 
withbi one or more of the perforated tubulare, and means for oontrolfing the flow of 
30 fluidic materials through the perforated tubulare as a function of the monitored 
opereHng temperatures, pressures, and flow rates. 

A system for extrading matm'als from a prcxlucing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a oasing, has also been described that indudes 
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means for positioning one or Dore solid tubulars within the welltx)re. means for 
positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radialiy expanding at least one 
of the solid tubulars and the perforated tubulars within the weUborSt means for fluidicly 
5 cxNjpHng the solid tubulars with the casir^. means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing sutrterranean 
zone from at least one other subtennanean zone within the weilbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenanean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars. and means for oontrolling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored ^)erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that Includes a zonal isolation assembly 
15 induding: one or nrK>re solid tubular nriembers, each sdid tubuta^ 

or more external seals, one dr more perforated tubular men^rs each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid Ujbular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weiibore. and the solid tubular liners are fcmned by a 
radial expansion process perfbrmed within the wellbqre. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellborB has also been described that includes positioning one or more soTid tubulars 
within the weUbore, the soM tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages VMhin the 
weflbore. flie perforated tubulars traversing the second subterranean s>ne. radially 

30 expanding A least one of the solid tubulars md perforated tiri)ulars wHhln the weiibore. 
fluidicly coupling the perforated tubulars and the primary sofid tubulars. prsvenfing the 
passage of fluids from the first subten^nean zone to the second subtenanean zone 
within the weiibore external to the pnmary solid tubulars and perforated tubulars. 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, arKi radially expanding and plastically defonning the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdrig subterranean ane in a weiBxire, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or niore solid tubularo within the wellbore, positioning one or more 
peifbrated tubulars each Including one or mom radial passages within the weDbore, the 
perforated hjbulars traversing the produdng subterranean 2)ne. radially expanding at 

10 . least one of the soHd tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubuters 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at toast 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

15 sdid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular Uners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars yAVMn the weHbore, the solid tubulars traversing the fbst subterranean zone, 
means for positioning one or more perforated tubulars each indudlng one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 

25 subtanranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubiitars v4thin the wellbore, means for fluididy ooupiihg the perforated 
tubulars and the solid tubMlars, means for preventing the passage of fluids from ttie flrst 
subtenanean zone to the second subterranean zone within the weiibore external to the 
primary soBd tubulars and perforated tubulars. means fbr positioning one or more solid 

30 tubuiar liners within the Interior of one or more of ttie perforated tubulars. and means 
for radially expanding and rustically deforming the solid tul^ular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least sorhe of the radial 
passages of the perf<rated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbore. at least a portion of the welltx>re 
including a casingp has also been described that includes, means for posittoning one or 
more solid tubulars within the weHbore, mearis Ibr positioning one or more perforated 
5 tutHJiars each Including one or more radial passages within the weilbore. the perforated 
tubulars traversing the producing sitf>tOTanean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welltxmt means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 

10 subterranean zone from at least one other subtenariean ane within the weilbore, 
means for fiuidldy coupling at IwsX one of the perforated tubulars with the producing 
subtenranean zone; means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the solid tubular liners within the Interior of one or rriore of the 

15 perfected tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has aiso t>een described that includes a zonal Isolation assembly 
including: one or n>ors sdid tubular members, each solid tubular member including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members* and a seeding material coupled to at 
least some of the perforated tubular members fbr sealing at least some of the radicri 
passages of the perforated tubutev members, and a shoe coupled to the zonal isolation 
assembly. . 

25 

A method of isolating a first subtenanean zone from a second subterranean zone In a 
weltbora has also been described that includes positioning one or more solid tubulars 
wltliin the weHbore, the solid tubulm travming the first subterranean zione. positioning 
cme or more perforated tubulars each Including one or more radial passages within the 
30 weilbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first suttorranean zone to the second subtemanean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tutnilars, and injecting 
a hardenat>le fluidic sealing nnaterial into the sealed annular regions of the perforated 
tubulars to seat off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting rnaterials from a producing subterranean zone in a welltxm, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars eadi including one or more radial passages within the wellbore, the 
perforated tubulars traversing the . producing sutiterranean zone* radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wiiHiin the wellbore. fluidlcly 
coupling the solid tubulars with the casing, fiuididy coiQ>ting the perforated tubulars 
with the solkl tubulars, fluidlcly isolating the producing subterranean zone from at least 
one other subtenranean zone within the welbore, fluidlcly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

IS within at least one of the perforated tubulars, and injecting a hardenabia fluidic seating 
material into the sealed annular regioris of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolatir>g a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
. tubulars within the weilbors, the solid titulars traversing the first subterranean zone, 
means for positionir^ one or more perforated tubulars each Including one or more 
radial passages wittiin the weittxve, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars wItMn the wellbore, means for fluididy coupDng the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluMs from the first 
subterranean zone to the second subterranean zone wittiln Vhe weilbore external to the 
primary solid tutuilars and perforated tubulars, means for seaGng off an annular re^on 
within at least one of the perforated tubulars, and means for Injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracfing materials from a producing subterranean zone in a vrallbore, at 
least a portion of the wellbore Including a casing, has also been described ttiat includes 
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means for positioning one or more solid tubulars witiiin the wellbore, means for 
• positioning one or more perforated tubulars each including one or more radlal^ 
passages within the wellbore. the perforated tubulars traversing the producing 
subteiranean zone, means for radially expanding at least one of the solid tubulars and. 
5 the perforated tubulars within the wellbora, means for fluMidy coupling the solid 
tubulars with the casing, means for flukUdy courting the perforated^ tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
10 seaBng off an annular region within at least one of the perforated tubulars, and means 
for in|ectlng a hardenable fiuidic sealing marterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubi^rs. 

15 An apparatus has also been desaibed that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formatiQh including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the soTid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process p^ormed within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into intimate contact with the subtenanean formation. 
In an exemplary embodiment^ the perforated tubular niembera that are radially 
expanded Into intimate contact with the subterranean fomnation compress the 

25 subterranean fbnnation. 

* A method of bolating a first subtenanean zone from a second subtenranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the wBd hjbutars traversing the first subtenranean. zone, posWonIng 
30 one or more perfbrated tubulars within (he weilbore each including one or more radial 
passages, the perforated tubidars trayereing the second subterranean zone, radially 
expandirig at least one of the primary solid tubulars and perforated tubulars within the 
weilbore. radially expanding at least one of the periforated tubulars into intimate contact 
with the second subtenanean zone, fluidicly coupling the perforated tubulars and the 
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solid hibulars. and preventing the passage of fluids from the flrst suMerranean zone to 
the second subterranean zone within the wellbore external to the solid tut>ulars and 
perforated tubutars. In an exemplary embodiment* the perforated tut)utars that are 
radially expanded into infimate contact with the seoond subterranem zone compress 
5 the second subterranean zone. In an exemplary ehrtbodiment. the method further 
includes vibrating the second subtenanean zone to increase the rate of recovery of 
hydfocart>ons firom the second subtenranean zone. In an exemplary embodinient. the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the prorated tubulars that are radially expanded Into intiniate contact 
10 with the seoond subterranean zone, in an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subtenanean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning orie or wotb solid tubulars within the wellt)ore, positioning one or more 
perforated tutujiars within the wellbore each indiKling or^ or more radial passages, the 
perforated tubulars traversing the produong subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expariding at least one of the perforated tubulars into intimate contact with the 
producing subtenranean zone, fluididy coupling the solid tubulars with the casing, 
fluicfidy coupling the perforated tubutars with the solkl tubulars. fluididy isolating the 
produdng subtenanean zone from at least one other subtenanean zone within the 

25 wellbore, aind fluidicly coupling at least one of the perforated tubulara with the 
produdng subterrehean zone, in an exemplary embodiment, the perforated tubulara 
that are radially expanded into intimate contact with the produdng subtenranean zone 
oofripress the produdng sid}terranean zone. In an exemplary embodiment, the method 
further Indudes vibrating the producing subtenanean zone to increase the rate of 

30 recovery of I'q^drocarbons from the produdng subterranean zone. In an emmptery 
embodiment, the method further Indudes vibrating the produdng subterranean zone to 
clean the radial passages of the perforated tubulara that are radially expanded into 
intimate oonted with the produdng subterranean zone. In an exemplary enr^Kxiiment, 
the method further includes applying an impulsive load to the perforated tubulara that 
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are radially expanded into intimate contact with the producing subteranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subtenranean zone from a second subterranean zone in a 

5 weHbore has also been described that Includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subtenranean zone, 
nfieans for positioning one or more perforated tubulars within the wellbore eadi 
Including one or mm radial passages, the perforated tubulars traversing the second 
sutrieranean zone, mearis for radially Expending at least one of the solid tubulars and 

10 perforated tubulars within the wetlboret means for radially expanding at least one of the 
perforated tubulars into intimale contact wfth the second subterranean zone, means for 
fiuidicly coupling the perforated tubulars and the sdid tubulars. and rheans for 
prevenflng the passage of fluids from ttie fbst subterranean zone to the second 
subterranean zone within the wellbore. external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radlatly e)q)and{ng at least one 
of the perforated tubulars into intimete coritad with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean ' 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the second subten^nean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subtenrar^ean zone. In 
an exemplary emlxxlrment, the system further includes riTeans for applying an 
impulsive load to the perforated tubulars that are radially expanded Into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracllng materials from a producing subterranean zone in a wellbore. at 
least 8 portion of the wellbore iridudlng a casing, has also been described that indudes 
30 means for positioning one or more solid tubulars within the wellbonB, means for 
posOtorring one or more perforated tubulars within the wellbore each including one or 
more radial opefilngs, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing stibten^nean zone, means for fiuidiciy 
coupling the solid tutMJiars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fiuidiciy Isolating the producing subterranean 
^ne from at least one other subten^nedri zone within the wellbore. and means for 

.5 fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
^ least one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises means for oomprsssing the producing subten'enean 
zone. In m emmplary embodiment, the system further includes means for vibrating 

10 the producing subtenranean zona to jncrene the rate of rdoovery of hydrocarbons from 
the producing subterranean zone. In an exemplary embodiment, the system further 
Includes means for vibrating the producing subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 

15 further includes means for applying an impulsive load to the perforated tubulars that 
are radialiy expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been desoibed that includes a zonal isolation assembly 
20 positioned within a welibore that traverses a subterranean formation and Includes a 
perforated welibore casing, including: one or more solid tubular members, each solid 
tubular membdr including one or more external seals, one or mom perforate tubular 
members coupled to the solid tubular membersrand a shoe coupled to me zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion propess performed within the 
weDbore. and at least one of tt^ peiforated tubular members are radially expanded into 
intbnate contact with the perforated welibore casing, in an exemplary embodiment, the 
perforated tubular members tt»t are radially expanded into intimate contact with the 
perforated casing compress the subtenranean fbnnation. 

30 

A method of isolating a first subterranean zone from a second subterraneen zone in a 
wellboire that includes a perforated casing that traverses the second subterranean 
zone, has also been described that Includes positioning one or nr>ore solid tubulars 
within the weObofe. the solid tubulars traversing the first subterranean zone, positioning 
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one Of more perforated tubulars within the wellbore each including one or moce radial 
• passages, the perforated tubulars traversing the second subtenansan zone, radially 
expandlrig at least one of the prirhary solid tubulars arvd perforated tubulars within the 
welllxNB, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fiuldldy coupling the perforated tubulars and the- solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perfbrated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perfbrated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rats of recovery of 
hydrocarbons from the second subtenanean zone. In an exemplary embodbnent, the 
method further includes vibrating the second subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
' applying an impulsive load to the perforated tubulars that are radially expanded Into 
intinrate contact with the perforatisd casing to increase the rate of recovery of 
hydrocart)on8 from the second Subterranean zone. 

20 A method of extracting rnateriais from a producing subtenanean zone in a wellbore^ at 
least a portion of the wellbore iriduding a casing and a perforated casing that traverses 
the producing subten^anean zone, has also been described that includes positioning 
one or moro solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the weilbore each Including one or mors radial passages, the perforated 

25 tubulars traversing the produdng subterranean mne, radially esqianding at least one of 
the aoiid tubulars and the perfoialed tubulars within the welibore/radially expanding at 
' least one of the perforated tubulars Into intimate contact with the perforated casing, 
fUMidy coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tobulars with the solid tubuters, fluidicly tedating the producing subtenanean zone from 

30 at least one other subtenanean zone witMn the wellbore. and fluidicly coupling at teast 
one of the perforated tubulars with the produdng subterranean zone. In ah exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate oontad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocartxKis from the producing 
subtenanean zone. In an exemplary embodiment, the method fisher Includes 
vibrating the producing sut>terranean zone to dean the radial passages of ttie 
perforated tubulars that are radially e^nded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes . applying en 
Impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone (n a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been descrlt>ed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

IS including one or more radiaf passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weltbcm. means for radially expanding at least one of the 
perforated tubulars into intimate a>ntact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the Wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprtoes means for 
compressing the second subterranean zme. In an emrr^lary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recpvery of hydrocarbons from the second subtenranean zone. In an exemplary 
omtKxliment, the system further faidudes means for vibraUrig thp second subterranean 
zone to dean the radial passages of the perforated tubulars that are radtelly expanded 
Into Intimate oontect with thei perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive lo«i to the perforated tubulars 
that are radially expanded into infimate oontect with the perforated caslr^ to increase 
th9 rate of recovery of hydrocaribons from the second subtenanean zone. 
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A system for extracting materials from a produdng subterranean zone in a weilbore» at 
least a portion of the wellbore mduding a casing and a perforated casing that traverses 
the producing subterranean zorte, has also been described that ihdudw means for 
positioning one or more solid tubuiars within thia wellbore. means for positioning one or 
5 more perforated tubuiars within the wellbore each including 6ne or more radial 
opening, the perforated tiibutars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore, means for radially expanding at least one of the perforated tubuiars 
into intimate contact with the perftmted casing, means for fluididy coupling the solid 

10 tubuiars with the casbig. mems for fluididy coupling the perforated tubuiars with the 
solid tubuiars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore. and means for fluididy coupling 
at least one of the perforated tubuiars with the produdng subterranean zone, in an 
exemplary embodiment, thd means for radially expanding at least one of the perforated 

15 tubuiars Into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone, in an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further Indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact wjth the perforated casing. In an exemplary 
embodiment, the system furrier indudes means for applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contact vyith the perforated 
casing to increase the rate of raoovery of hydrocarbons from the produdng 

25 subterranean zone. 

An' apparatus has cdso "been described that indudes a zmal Isolation assembly 
induding: one or more sdid tubular membm, each solid tubular member Induding one 
or more exterrrai seals, one or more perfiorated tubular members each induding radial 
30 passages coupled to the sdid tubular members, and one or nfiore perforated tubutar 
liners each indiKlIng one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isdation assemt^. At least one of the solid tubular members and the perforated 
tubular members are fbnned by a radial expansion process perfomned within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
perfonned wltfiin the weilbore. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
5 wellbore has also been descril>ed that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each Including one or mors ladiai passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

10 fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external fo the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defomiing the perforated 

1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the weiibore including a casing, has also been described that includes 
positioning one or m(xe solid tubulars within the wellbore. positioning one or more 

20 perforated tubulars each Including one or more radial passages within the weiibore, the 
perforated tubulars traversing the producing sutitemanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars wimin the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
wHh the sdid tubulars, fluidicly isolating the producing subtenanean zone from at least 

25 one other subtarranean zone within the wellbore, fluidicly coupbig at least one of the 
perforated tubulars with the producing subtenanean zone, positioning one or rnord 
perforated tid>ularv liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defbnning the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone In a 
wellbore has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubuisrs traversing tiie first subterranean zone, 
means for positioning one or rnore perforated tubulars each Including one or more 
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radial passages within the wellborn, the perforated tubulars traversing the second 
• subterranean zone, rneans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore» means for fluidlcly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the ffrst 
5 subterranean zone to the second subterranean zone within the welibore external 1o the 
prinfiary soDd tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expandirig and plastically deforming the perforated tubular liners 
within Ihe interior of one or more of the perforated tubulars. 

10 . 

A system tbr extracting materials from a producing subtenanean zone In a welibore, al 
teast a portion of the weDbore including a easing, has also been described that includes 
means for portioning one or more solid tubulens within the welibore, means for 
positioning one or mors perforated tubuters each including one or more radial 

15 passages withiri the weObore, the perforated tubulars traversing the producing 
subterranean zone, means for radialty expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluididy coupling the solid 
tubulars with the ceding, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subten^nean zone from at 

20 least one other subterranean zone within the welibore, mear^s for fluididy coupling 
at least one of the perforated tubulars with the produdng subterrariean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the pertensted tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners wittiin the fantertor of one or more of tile perforated tubulars. 

25 

An apparatus has also been described that indudes a zorial Isolation assembly 
induding: one or more solid tubular members, each soDd tubular membeir induding one 
or more external seals, two or more perforated tubular members each Indudir^ radtel 
passages coupled to the solid tubular members, and one or more one-wdy valves for 
30 contrdlably fluidicly coupling the perfbrated tubutar members, and a shoe coupled to 
the zonal tsoiaflon assembly, At lemt one of the solid bJbujar members and the 
perforated tubular members are formed by a neidial expansion process perlbnmed within 
thewetflxxe. 
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A method of isolating a first subterranean zone from a seoond subtenranean zone 
having a plurality of producing zonBS In a wellbore has also been described that 
includes positioning one or more solid tubuiars within the weltbore, the solid tubulars 
tnEiversIng the first subterranean zone, positioning two or nnore perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
trapsing the second subterranean zone, racflally expanding at least one of the sotid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary soBd tubulars, preventing the passage of fluids from the first 
subtenanean zone to the seoond subterranean zone within the wellbore external to the 
10 primary sojid tubulars and perforated tubulars, and preventing fluids from passing frbm 
one of the producing zones that has not been depleted to one of tlie producfrtg zones 
that has been depleted. 

A method of extracting materials from a wellbore having ' a plurality of producing 
15 subterranean zones, at least a porHdn of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within thei wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluidicly coupling 
the perforated tubulars with the solid tubulars, ftuidicty isolating the produdng 
subterranean zone from at least one other subterranean zone within the; wellbore, 
fluididy coupling at least one of the perforated tubulars with the pnxludng 
subterranean zone,, preventing fluids fnom passing frorh one of the produdng zones 
25 that has not been depleted toone ofthe produdng zones that has been depleted. 

A system for Isdating a first subterranean zone frorn a seoond subterranean zone 
having a plurality of produdng zones in a waiibore has also been described that 
indudes means for postttoning one or more solid tubuters within the wellbore. the solid 
30 tubulars traversing the first subtejranean zone, means for posltiorting one or more 
perforated tubulars each induding one or more radial passages within the wellbore, tha 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdk) Ujbulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars anc| 
perforated tubulars, means for positioning one or mora perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluMs 
5 from passing from orie of the producing 2ones that has riot been depleted to one of the 
producing zones that has been depleted* 

A system for extnacGng materials from a plurality of producing subterranean zones in a 
weilbore, at least a portion of the wellbore including a casing, has also been described 

10 that Includes means for positioning one or more solid tubulars witNn the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wimin the wellbore, means for fluldldy coupling the* solid 

15 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fliiididy Isolating the producing subterranean zone from at 
least one oth^ subterranean zor>e within the wellbore. means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars. and means for inventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extractbig geothenmal energy from a subterranean formation 
25 containing a source of geothertnal energy has also been described that includes a 
zonal isolation assembly positioned within the subterranean fbnnation including: one or 
more solid tubular nrmibers. each solid tubular member Indudihg one or more extemal 
seals, one or more perforated tubular members each including racflal passages ooiq;>ied 
to the solid tubular members, and one or more perforated tubular Ihers each hchiding 
30 one or mora radial passages coupled to the interior surfeoes of one or nwe of the 
perforated hjbular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tutnilar members are fomned 
by a radial expansion process performed within the wetltxm. 
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A method of isolating a first subterranean zone from a second subterranean 2X>ne 
including a source geothemnal energy in a welbore has also been descrit)ed that 
indudes podtloning one or more solid tubuiars witNn the wellbore. the solid tubulars 
traversing the first subterranean zone» posittoning one or more perforated tubulars 
5 each including om or more radial passages within the weUbore, the perforated tubulars 
traversing the second subtenranean zone» radialiy expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy ooupHng the perforated 
tubulars and the primary solid tububrs. preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the weUbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or nrne perforated 
tubular liners within ttie^lnterior of one or more of the perforated tubuiars; and radially 
expanding and ptasticalty deforming the perforated tubular liners within the interior of 
one or more (rf the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or ntore solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore^ the perf<^ated tubulars traversing the subtenranean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
. wellbore, fluididy coupling ttie solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothemnal zone from at least one other subterrsnean zone within the wellbore, and 
fluidicly coupling at least one of the perforated hjbulars with the subterranean 

25 geothermal zone. 

A system for isdaling a first subterranean zone from a second geothemnal 
subterranean zone in a wellbore has also been described that indudes means for 
posttiomng one or more soBd tubuiars within the wellbore, the soHd tubtdars traversing 
30 the flrst subterranean zone, means for positlonirig one or more perforated tubulars 
each induding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second geothennai subterranean zone, means for radially exparKJing at 
least one of the solid tubulars and perforated tubuiars wittiin the wellbore. means for 
fluidicly coupling the perforated tubulars and the solid tubulars, and means for 



preventing the passage of fluids from the flrst subterranean zone to the second 
^geothermfid subterranean zone within the wellbore external to the pr^ary solid tubulars 
md perforated tubulars. 

5 A s^tem for extracting geothennal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulan» each including one or more 
radial passages within the weilbore. the perforated tubulars traversing the subterranean 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldicly coupling the solid 
tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidldy Isolaflng the subtenranean gieothemial zone from at 
least one other subterranean zone within the wellbore, and means for fluidiely coupling 

15 at least one of the perforated tubulars witii ttie subterranean geottiemial zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or mora solid tubular members, each solid tubular member Including one 
or more external seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular nr>embers, and a shoe coupled to the 
zonal isolation assembly. At least 6ne of the solid tubular members and the perforated 
tulujiar members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expanston of the perforated tubular members within the 

25 wellbore. 

* A method of Isolating a flrst subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more solid tubulars 
within the welHx)re. the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluidiely coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
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within the wellbore external to the solid tubidars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by fiffther 
radial expansion of the perforated tubulars wittiln the wellbore, 

5 A method of extracting materials from a producing subterranean 7one in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wetlbore each including one or more radial passages, the 
perforated tubulars traversing the produang subterranean zone, radially expanding at 

10 least one of the solid tubulars and tto perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupfing the perforated iubulars 
with the soiU tubulars, fluididy isolating th^ produdng subtenranean zone from at least 
one other subterranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operatir^ 

IS temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and deanbig materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbc»e. 

A system for Isolating a first subterranean zor>e from a second subtenranean zone In a 
20 wellbore has also been described that indudes means for positioning one or more sdid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wetlbore each 
induding one or more radial passages, the perforated tubulars traversing Oie second 
subterranean zone, rneans for radially expanding at teast one of the solid tubulars.and 
25 perftoratisd tubulars within the wetlbore. means for fluididy coupling the peifbrated 
tubuiare and the soTid tububurs, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the w^lbore external to this 
solid tubulars and perforated, tubulars, and means for deaning materials finom the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtemanean zone ine wellbiore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or hiore solid tubulars within the wellbore, means for 
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positioning one or more perforated tubulars within the wellbofB each including one or 
more radial passages, me perforated tubulars traversing the producing subten-anean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for flutdidy coupling the solid tubulars with the 
5 casing, rneam for fluldldy coupling the perforated tubulars witfi the solid tubulars, 
means for fluidicly isdating the protfcichg subterranean zone from at least one other 
subterranean zone within the wenbore/means for fluididy coupling at least one of the 
perforated tubulars with the producing subterr^ean zone, and means for cleaning 
materlab from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the Invention have beian shown and described, a 
wide range of modification, changes and substitution is conternplated in the foregoing 
disclosure, in some instances, some features of the present invention may be 
15 employed \^thout a corresponding use of the other features. Accordingly, it is 
appropriate that the appended daims be constnjed broadly and in a manner consistent 
with the scope of the invention. 
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CUMMS 

• 1. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenranean formation and includes a perforated wetlbore casing, comprising: 
5 one or more solid tubular members, each solid tubular member inctuding one or 

more external seals; 

one or more perforated tubular members Qoupled to the solid tubular membere; 

arid 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

menri)ers are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated taibular rnembers are radially expanded 
into intimate contact with the perforated wellbore casing. 

15 2. The apparatus of daim 1, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first subterranean zone from a second subterranean 
20 zone in a wellbore that includes a perforated casing that traverses the second 
subtenanean zone, comprising: 

positioning one or more soBd tubulan^ within the wellbore. the solid tubulars 
traversing the ffrst subtenranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing, the second 
subteiranean zone; 

radially expanding at teast one of the primary solid tubulars and pertbrated 
tubulars within the wellbore; 

radially expanding at least one of the perfbrated tubulars into intimate contact 
30 with the perforated casing; 

fluidldy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars. 
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4. The method of claim 3» wherein the perforated tubulars that are radially 
expanded into intimate oontact with the perforated casing compress the second 
subtenanean zone. 

5 

5. The method of dalm 3, further oomprising vibrating the second subtenBnean 
zone to increase the rate of recovery of hydrocartxMis from the second subtenranean 
zone. 

10 6. The method of claim 3« further oomprising vibrating the second subtenranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact witti the perforated casing. 

7. The method of daim 3, further comprising applying an impulsive load to the ' 
15 perforated tubulars that are radially expanded into Intimate contact with the perforated 

casing to increase the rate of recovery of hydrocart>on8 from the second subtenBnean 
zone. 

8. A method of extractir^ rraterials from a producing subterranean zone in a 
20 wellbore, at least a portion of the weilbore induding a casing and a perforated casing 

that traverses the produdng subterranean zone, comprising; 

positioning one or more solid tubulars within tlie wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the pjrodudng 
25 subterranean zone; 

radially expanding at least one of the solid tubulars and the. perforated tubulars 
within the wellborel 

radiaily expandhg at least one of the perforated tubulars into intimate obntaci 
with the perforated casing; 
30 fluididycoupyng the solid tutHilars with the casing 

fluididy coupling ttie perforated tubulars with the solid tubulars; 

fluidldy isolating the produdng subterranean zone from at least one other 
subterranean zone within the weilbore; and 

fluididy ooupting at least one of the perforated tubulars with the producing 
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subterranranzone. 

9. The method of daim 6, wherein the perforated tubulars that are radially 
expanded into ihtimate oontact with the perforated casing compress the producing 

5 subterranean zone. 

10. The method of claim 8, further comprising vibrating the producing subterranean 
zone to increase the rate of reoo^ry of hydrocarbons from the producing subterranean 
zone. 

10 

1 1 . The nnethod of daim 8, further comprising vibrating the producing subt^ranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

15 12. The method of claim' 8, further corr^rising applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

20 13. A system for isolating a flrst subterranean zone from a second subterranean 

zone in a wellbore that includes a perfbrated casing that traverses the secorKl 

subterranean zorte, comprising: 

mecffis for positioning one or more soDd tubulars within, the wellbore. the solid 

tubulars traversing the first subtenwean zone; 
25 nrieans fbr. positioning one or more perforated tubulars within the wellbore each 

including one or nrKXfe radial passages, the perforated tubulars traversing the second 

subterranean zone; 

means for radially exi^nding at least one of the solid tubulars and perfbrated 
tubulars within the wellbore; 
30 nneans for radially expanding at least one of the perforated tubulars Into Intinnate 

contact with the perforated casing; 

means for fluidicty coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 14. The system of claim 13, wherein the mearis for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comi^ises 
means for compressing the second subterranean zone. 

15. The system of claim 13. further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that ar:e 

15 radiatiy expanded into Intimate contact with the perforated casing. 

17. The sy^m of daim 13, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact witii the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the second 

20 subterranean zone. 

18. A system for extracting materials frorh a produdng subterranean zone In a 
wellbore, at least a portion of the wellbore induding a casing and a perforated casing 
that traverses the produdrg subterranean zone, comprising; 

25 ' means for positioning one or nfiOTB solid tubulars within the wellb 

means for positioning one or mm perforated tubulars wifMn the weHbore each 
ihdifding one or more radial openings, the perfoiated tubulars traversing the producing 
sutsteraneM zone; 

means for radially expanding at least one of the solid tubulars and the 
30 p»1brated tubulars within the wellbore; 

* means for radially expanding at least one of the perforated tid>ular8 into 
contact with the perforated casing; 

means for fluidlciy coupling the solid tubulars with the casing; 

means for fluidlciy coupling the perforated tubulars with the solid tubulars; 
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means forfluidlcly Isolating the producing subterranean zone from at least one 
* oOier subtenranean zone wjthift the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars ^th the 
producing subterranean zone. 

19. The system of claim 1 6. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the producing suMenanean zone. 

10 20. The system of daim 18, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartwns from the produdng 
subterranean zone. 

21. The system of dalm 18. further comprising means for vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded Into intimate contact with the perforated casing. 

22. The system of daim 18, furth^ comprteing means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to Increase the rate of recovery of hydrocarix)ns frmi the producing 
subterranean zone. 
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1. An apparatus, compri$lng: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

5 one or more perforated tubular members coupled to ttie solid tubular members; 

one or more flow control valves pperebly coupled to the perforated tubular members for 
controlling the flow of fluidic mstariais through the perforated tubular members; 

one or more temperature 8en^)r8 operabty coupled to one or more of the 
perforated tubular members fbr monltbring the operating temperature within the 
10 perforated tubular membere; 

one or nnore pressure sensore operebly coupled to one or mora of . the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or more of the peribrated 
15 tubular membere for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operebly coupled to the flow control valves, tt^ temperature 
sensors, the pressure sensors, and the flow sensore for monitoring the temperature, 
20 pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

2. A method of isolating a firet sublenranean zone from a second subterranean 
25 zone in a weHbore, comprising: 

poeitioning one or more solid tubulare within the wellbore, the solid tubulare 
traversing the first subterranean zone; 

positioning one or more perforated tubulare within the wellbore. the peribrated 
tubulars travereing the second sublenranean zone; 
30 radially expanding at Irast one of ttie primary solid tubulare and perforated 

tubulare within the wellbore; 

fluidlcly coupling the peribrated tubulare and the solid, tubulars: 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sdid tubulars and perforated 
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tubutars; 

monitoring the operating temperatuFes, pressures, and flow rates witliin one or 
more of tt^ perforated tubutars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
5 function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weHtXNB, at least a portion of the wellbore including a casing, comprising; 

positioning one oi* mora solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars within the wellbore, the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
1 5 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellt>bre; 

fluidicly coupling at least one of the perforated tubutars with the producing 
subterranean zone; 

20 monitoring the operating temperatures, pressures, and flow rates within one or 

more of the perforated tut^ulafs; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, arid flow rates. 

25 '4. A system for Isolating a first sublenranean zone from a second subtenanean 
zone in a . wellbore, comprising: 

means for posttiorilng one or mora solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
30 perforated tubulars traversing tiie second eubterrariean zone; 

' means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the weHbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenanean zone to 
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the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubutars; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated lubulars; and 
5 means for controlDng the flow of fliddic materfails through the perforated tubulars 

as a function of the monitored operafing temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subtenranean zone in a 
wellborB, at least a portion of the wellbore including a casing^ comprising; 

10 means for positioning one or more solid tubulars within the 

means for positioning one or more perforated tubulare within the wellbore, the 
perforated tubulare Iravereing the producing subterranean zor>e; 

means for redially expancfing at least one of the solid tubulare and the 
perforated 
15 tubulare v^in the wellb(m; 

means for flukJidy coupling the solid tubulars vyith the casing; 
means fbr fluldldy coupling the perforated tgbulare with the solid tubulars; 
means for fluididy Isdating the producing subterranean zona from at least one 
other subterranean zone within the wellbore; 
20 • means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulare 
25 as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal iisolatlon assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
30 more extemaf seats; 

one or more perforated tubular meimbere each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular Hnere coupled to the interior surfaces of one qt more 
of the perforated tubular members fbr sealing at least some of the radial passages of 
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the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial e>(pans)on process perfomied within the welibore; and 
5 wherein the solid tubular , liners are fomned by a radial expansion process 

perfonned within the welibore. 

7. A method of isolating a first subterranean zme fnm a second subterranean 
zone in a welibore, comprising: 
10 poeitioning one or more solid tubulars within the welibore, the solid tubulars 

traversing the first subterranean 2X)ne; 

positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing ttie second 
subten^anean zone; 

15 radially expanding at least one of the solid tubulars and perforated tubulars 

within the welibore; 

fiuidicly coupling the perforated tubulars and the primary sdid tubulars; 
prewnting the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
20 perforated tubul9rs; 

positioning or)e or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and i 

radially expanding and plastically deforming the soFkI tubular liners within the 
intertor of one or more of the perforated tubulars to fluldidy seal at least some of tlie 
25 radial passages of the perforated tubulars. 

' 8. A ntethod of exHading materials from a pixxiucing subterranean' ^e in a 
welibore, at least a portion of the welltxHB including a casing, comprising; 
poeifioning one or more solid tubulars within the welB)ore; 
'30 positioning one or rtwe perforated tubulars each including one or more radial 

passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 



fluidicly coupling the solid tubulars witti the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluldrdy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
5 fluididy coupling at least one of the perforated tubulars with the producing 

sid>tBrTanean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defomung the solid tubulair liners within the 
10 interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second sid>terranean 
zone In a wellbore. comprising: 
15 means for positioning one or more solid tubulars within the wellbore, ttie solid 

tubulars traversing the first subterranean zone; 

meam for positioning one or more perforated tubulars each including one or 
more radial passages within the vneSbofB, the perforated tubulars traversing the second 
subterranean zone; 

20 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

nrteans for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
thd seoorKl subterranean zone within the wellbore extemal to the prinrmry solid tubulars 
25 and perforated tubulars; 

means for positioning one or more solid tubular liners within the Interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tutHilar liners 
within the interior of one or more of the perfbrated tubulars to fluididy seal at least 
30 some of the radial passages of the perfbrated tubulars. 

10* A system for extracting materials from a produdng subterranean zone Iri a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 

e5 



means for positioning one or mm perforated tubulars each including one or 
more radial passages vyithin the wellbore» the perforated tubuians traversing the 
producing subterranean zone; 

means for radiaOy expmxUng at least one of the solid tubulars and the 
5 perforated tubulars wtthin the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidtcly coupling the perforated tubulars with the solid tubulars; 

means for fliddidy isolating the producing subtmanean zone from at least one 
other subterranean zone within the welibore; 
10 means for fluididy coupling at least one of the pirated tubulars with the 

produdng subtmaneah zone; 

nneans for positioning one or more solid tubular liners within the interior of one 
or more ofthe perforated tubulars; and 

nieans for radial!/ expanding and plastically defonning the solid tubular liners 
15 within the interior of one or more of tto perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or wotb solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular menibers each including radial passages 
coupled to the sdld tubular members; and 

a sealing material coupled to at least some of the perforated tubular rnembers 
25 fbr sealing at least sonrie of the radial passages of the perforated tubular members; and 
a shoe coupM to the zonal Isdation assembly. 

12. A method of Isoiattng a first subterranean mne from a second subterranean 
zone In a welibore, comprising: 

30 positioning one or more solid tubulars within the weDbore, the solid tubulars 

traversing the first subtanranean zone; 

positioning one or more perforated tubulars each Induding one or more radial 
passages \Mthin the welibore, the perforated tubulars traversing the second 
subterranean zone; 
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radially expanding at least one of the solid tubulars and perforated tubutars 
within the wellbCKB; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 
previenting the passage of fluids from the first subterranean zone to the second 
S subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

sealing off an annular region within at least one of ttie perforated tubulars; and 
injecting a hardenable fiuidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
10 tubulars. 

13. A method of extracting materials from a producing subterranean zone in ia 
wenbore, at least a portion of the wellbore including a casing, comprising; 

positfoning one or more solid tubulars within the wellbore; 
15 posHtoning one or mors perforated tubulars each including one or more radial 

passages v^in' the wellbore, the perforated tubulars traversing the producing 
subtmanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
20 fiuididy coupling the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the produdng subterranean zone firom at least one other 
subterranean zone within the wellbore; 

fluidiciy coupling at teast one of ttie perforated tubulars with the producing 
25 subterranean zone; 

sealing off an annular region within at teast one of the perforated tubulars; And 

injedhg a hardenable fhiidBo sealing materterinto the sealed annular regions pf 
the perforated tubutars to seal tilf at least some of the radtal passages of the perforated 
tubutars. 

30 

14. A system for Isotating a first sutiterrahean zone from a second subterranean 
zona In a wenbore^ comprising: 

means for posiHoning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or mora perforated tubulars each including one or 
^ more radial passages within the welibore, the perforated tubulars traversing the second 
sut^erranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
S tubulars within the welibore; 

means for fiuMldy coupDng the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the flrst subterranean zone to 
the second subterranean zone within the welibore exienial to the primely solid tubulars 
and perforated tubulars; 
10 nneans for sealing off an annular ragion wittiin at least one of the perforated 

tubulars; and 

means for injecUrtg a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars.. 

15 

15* A system for extracting materials from a producing subten^nean zone in a 
welibore, at least a portion of the welibore including a casing, contprising; 

means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars eadi including one or 
20 more radial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the StoHd tubulars and the 
perforated tubulars within the welibore; 

means for ftuMldy coupfing the sdid tubulars with the casing; 
25 nneans for fliAiidy coupling the perforated tid>ulars with the solid tubulars; . 

nneans for fUdldy isolating the producing subterranean nne frorn at least one 
other sutiterranean zone within the welibore; 

means for fltiidiciy ooupiing at lec^ one of the perforated tubulars with the 
producing subterranean zone; 
30 means for sealing off an annular ragion within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least sorne of the radial passages of the 
perforated tubulars. 
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16. An apparatus, con^rising: 

a zonal Isolation assembly positioned within a welltM>re that traverses a 
subterranean formation, comprising: . . 

5 one or more solid tubular memi>ers« each solid tubular mernber including one or 

more «(temal seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and ' ^ . 

a shoe coupled to the zana\ isolatlqn assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

15 17. The apparatus of claim 18, wherein the perforated tubular members that are 
radially expanded into intimate contact with the sobtenBnean formation compress the 
subterranean formation. 

18. A method of isolating a first subtenranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore* the 3olid tubulars 
traversing the first subterranean zone; 

positioning one or rrtore perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traverslrtg the second 
25 subterranean zx^; 

racfially expandir^ at least one of the prmary solid tubulars arkl perforated 
tubulars witNn the wellbore; 

radially expanding at least one of the perfiorated tubulars into intimate contact 

« 

with the second subterrmean zone; 
30 fliridiciy coupling tte perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterrmean zone witMh the wellbore external to the eoOd tubulars and perforated 
tulMjIars. 
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19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded into intirhate contact with the second subterranean zone compress the 
second subtenranean zone. 

5 20. The method of daim 18, further comprising vibrating tTw second sublenanean 
zone to increase the rate of recovery of hydrocartx)ns from the second subten^nean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contad with the second subtenranean zone. 

22. The method of daim 18, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the second 

15 subterranean zone to increase the rate of recovery of hydrocaridons from the second 
sublerrmean.zone. 

23. A method of extracting materials from a produdng subtenanean zone in. a 
w^ibore. at (east a portion of the welltx)re induding a casing, comprising; 

20 positioning one or more solid tubulars within the wellbore; 

portioning one or more perforated tubulais within the wellbore each Induding 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radtaRy expanding at teast one of the sdid tubuters and the perforated tubulars 
25 within the wellbore; 

radially expanding at least one of the perforated tubuters into intimate contad 
wilh'the produdng subterranean zone; 

fluididy qouplbig the soOd tubulars with the casing; 
fhiMidy coupling the perforated tubuters with the solid tub^ 
30 fluMldy isolating the produdng subterranean zone from at least one other 

suirterranean zone within the wellbore; and 

fluididy coupling at least one of ttie perforated tubulars with the produdng 
subtenanean zone. 
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24. The method of dalm 23, wherein the perforatiBd tubulars that are radially 
expanded Into intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

25 The method of daim 23, lurttvar comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to dean the r^idt passages of the perforated tubulars that are 
radially expanded into Iritimate oontad with the produdng subterranean zone, 

27. The method of daim 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 
subterranean zone to Increase the rate of recovery of hydrocarit>ons from ttie produdng 
subtemanean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a vt^ellbore, comprising: 

means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Induding one or more radial passages, the perforated tubulars tnaversing the second 
subterranean zone; 

means for radially expanding at teast one of the solid tubulars and perforated 
tubiriars withh the wellbore;. 

means for radially expanding at teast one of the perforated tubuters into Mimate 
contact with the second subterranean zone; 

means for fltddldy ooupHng the perforated tububfs and the sdid tubuters; and . 

means fbr preventing the passage of flirids from the fbst subterranean zone to 
the second subterranean zone wHhin the wellbore extemai to the solid tubulars and 
perforated tubulars. 
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29. The system of claim 26, wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the second subterranean zme 
comprises means for compressing the second subterranean zone. 

5 30. The system of daim 28. further comprising means for vibrating the second 
subtenranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenarvean zorte. 

31. The system of ctom 28. further comprising means for vibrating the second 
10 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contact with the second suMerranean zme. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to. the perforated tubulars that are radially expanded into intimate conted with the 

15 second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second sutrterranean zone. 

33. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the welibora induding a casing, comprising; 

20 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or nnore perforated tubulars wRhin the wellbore each 
including one or more radid openings, the perforated tubulars traversing the produdng 
subterranean isone; 

means for radially expanding at least one of the solid tubulars and fhe 
25 perforated tubulars withh th9 weitbore; 

means for radtedly expanding at least one of the perforated tubulars into intimate 
contadWtth the produdng subterranean zone; 

means for fluldlciy coupling the solid tubulars with the casing; 

means for fluldicly coupling the perforated tubulars with the solid tubulara; 
30 nr>eans for fluidldy isolating the produdng subterranean zone from at least one 

other subterranean zoiie within the wellbore; and 

means for fiuidicly coupling at least one of the prorated tubulars with the 
produdng subtenranean zone. 
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34. Hie system of claim 33. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subtenranean zone. 

5 35. The system of daim 33, further oomprising means for vibrating the produdng 
subterranean zone to increase the rate of reoovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system of daim 33. further oomprising means for vibrating the produdng 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded Into intimate contact with the producing subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tutiulars that are radially expanded Into intimate contact with the 

1 5 produdng subterranean zone lo mcrease the rate of recovery of hydrocarbons from the 
producbig subterranean zone. 

38. An S4)paratus. comprising: 

a zonal isdation assembly positioned within a wellbore that traverses a 
20 subtenanean formaflon and indudes a perforated wellbore casing, comprising: 

one or mora solid tubular members, each solid tubular member including one or 
more external seals; 

one or mora perforated tubular members coupled to the solid tubular members; 

and 

.25 a shoe coupled to the zona isdation. assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
nrmmbers are formed by a radial expansion process perfonned within the wellbore; and 
' wherein at least one of the perforated tubular members are radially expanded 
into inilrrarte conti^ct with the perforated wellbore casing. 

30 

39. The apparatus of daim 38, wherein the perforated tubular mennl>era that are 
radteilly expanded into intimate contact with the perforated casing compress the 
subterranean formatioa 
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40. A method of isolating a first subterranean rone from a second subterranean 
zone In a welll)ore that includes a peiforated casing that traverses the second 
subtenanean zone, comprising: 

positioning one or more solid tubulars within the wellbore,. the solid tubuiars 
5 traversing the first subterranean zone; 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passage, the perforated tubuiars traversing the second 
subtenranean zone; 

radiaily expanding at least one of the [wimary solid tubuiars and perforated 
10 tubuiars within the v^ibore; 

radially expanding at least one of the perforated tubuiars into Intimate contact 
with the perforated casing; 

fluididy coupling the perforated tubuiars and the solid tubuiars; and 
preventing the passage of fluids from the first subterranean zone to frie second 
15 subterranean zone within the wellbore external to the solid tubuiars and perforated 
tubuiars. 

41. The method of daim 40, wherein the perforated tubuiars that are radtaily 
expanded into intimate contact with the peiforated casing compress the second 

20 subtenanean zone. 

42. The method of daim 40, further comprising vS>rating the isecond subterranean 
. zone to increase the rate of recovery of hydrocart>ons from the second subtenranean 

zone. 

25 

43. The method of daim 40t further comprising vibrating the second subtenranean 
' zorie to dean the radial passages of the perforated tubuiars that are radiaily expanded 

into intimate contact with the perforated casing. 

30 44. The method of daim 40, further comprising applying an Impulsive load to ^ 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 
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46. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or moiB solid tubulars within the welibcMre; 
5 positioning one or more perfcvatad tubulars within the wellborB each including 

one Of more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 
witNn the weilbore; 

10 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fiirididy coupling the sdld tubulars with the casing; 
fluidldy coupling the peribrated tubulars with the splU tubulans; 
flujdidy isolating the producing subterranean zone firom at least one other 
1 5 subterranean zone within the weilbore; and 

fluididy toupling at least one of the perforated tubulars with the producing 
subtenanean zone. 

46. The method of dalm 45. wherein the perforated tubulars that are radially 
20 expanded into intimate contact with the perforated casing compress the produdng 

subterranean zone. 

47. The method of claim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

48. The method of daim 45, further cornicing vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intmnate contact with the perforated casing. 

30 

49. The method of daim 45, further comprising apfilli^na an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to increase the rate , of recovery of hydrocarbons from ttie produdng 
subtensffiean zone. 
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50. A system for isolating a fast subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

5 means for positioning one or nnore solid tubulars within the wellbore, VhB solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars virithin the weltbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

10 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
20 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the second subterranean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to Increase the rate of recovery of hydrocart>on$ from the second 

25 subterranean zone. 

53. The system of dcdm 50, furflier comprising nieans for vibrating the second 
subterranean zone to dean th^ radid passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 

30 

54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 
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55. A system for extracting materials from a producing subterranean zone in a 
welitxra, at least a portion of the wellbore including a casing and a perforated casing 
tliat traverses the producing subtenranean zone» comprteing; 
5 means for positioning one or more soGd tubulars within the wellbors; 

means for positiordng one or more perforated tubulars within the wellbore each 
iiiduding me or more radial openings, the perforated tubulars traversing the producing 
subterrariean zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wenbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

mems for fluididy coupling the solid tubulars with the casing; 
means for fluiddy coupling the perforated tubulars with the solid tubulars; 
15 means fbr fluidlcly Isolating the produdng subteranean zone from at least one 

ottier subterrar>ean zone within ttie wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

20 56. The system of daim 55, Wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
meansfor compressing the produdng subterranean zone. 

57. The system of daim 55/ further comprising means for vibrating the produdng 
25 subterranean 2one to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

50. ' The system of daim 55* further comprteing means fbr vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
30 radially expanded into intinrnte contact with the perforated casing. 

so; The system of daim 55, further comprising means for applying an impute 
load to the perforated tubulars that are radially expanded Into intimate oontad with the 
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perforated casing to increase the rate of recovery of hydrocart)ons from the producing 
eubterranean zone. 

60. ^ apparatus^ comprising: 

5 a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 
10 one or more perforated tubular liners eachjnduding one or more radial 

passages coupled to the Interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 members are formed by a radial expansion process performed within the weiibore; and 
wherein the perforated tubular liners arb formed by a radial expansion process 
performed vrithin the weiibore. 

61. A method of isolating .a first subterranean zone from a second subterranean 
20 zone In a weUbore, comprising: 

positioning one or more soBd tubulars within the weiibore. the solid tubulars 
traversing the first subterranean zone: 

posttiohing one or more perforated tutnilars each including one or more radial 
passages wittiin the weiibore, the perforated tubulars traversing the second 
25 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weiibore; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the f^t subterranean zone to the second 
30 subterranean zone within the weiibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more perforated tyt^ular liners within the Interior of one or 
nriore of the perforated tubuters; and 
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radially expanding and ptastlcaily deforming the perforated tubular liners within 
the interior of one ormore of the perforated tubulars. 

62. A method of extracting materlate fmm a producing subterranean zone In a 
5 weilbore. at least a portion of the weltbdre including a casing, comprising: 

positioning one or more sold tubulars w^in the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zone; 

10 radially expandbig at (east one of the sold tubulars and the perforated tubulars 

within the weilbore; 

flirididy coupling the solid tubulars with the casing; 

fluidldy coupling Hie perforated taibuiais with the solid tubulars; 

fluidlcly Isolaflng tfie producing si^Jtairanean zone from at least one other 
15 subtenwwan zone within the weDbors; . 

fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

posltiorAig one or more perforated tubular Bners witWn the interior of one or 
more of the perforated titulars; and 
20 radially expanding and plastically defonrtng the perflated tubular liners within 

. the interior of one or more of ttie perforated tubulars. 

83. A system for isolating a first »jbtema»iean zone from a second subtenenean 
zone in a weilbore. comprising: 
25 means for poaitioning one or more soBd tubulars wRhin the weilbore, the solid 

tubulars traversing the first subterranean zon^ . 

means for positiordng one or more perforated tubulars each including one or 
more radial passages within the weilbore. the perforated tubulais traversing tto soeonti 
subterranean zone: 

30 means fbr radially expanding at least one of the soRd tubulars and perfbrated 

tubulars within the weilbore; 

means for flukfldy coupling the perforated tubulars and flw solid fad>ulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wettMre external to the prinrary solid tubulare 
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and perforated tubulars; . * 

means for positioning one or more perforated tubular liners within the interior of 
one or more ofthe perforated tubulars; and 

means for radialfy expanding and plastically defbnfning ftie perforated tubular 
5 liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
weObore, at least a portion of the wellborB including a casing, oomprtsing; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars each including one qr 

more radial passages within the welllx>re, the perforated tubulars traversing the 
producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars v^in the wellbore; 
1 5 means for fluidlcly coupling the scriid tubulars with the casing; 

means for flutdidy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of ttie perforated tubulars with the 
20 producing subterranean zone; 

means for positioning one or nfk>re perforated tubular tlner$ within the interior of 
one ormoreofthe perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

25 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular nriember including one or 
more external seals; 

30 two or more perforated tubular members each including radial passages 

coupled to the solid tubular members; and 

one or more one-way valves for controllably fluidicly coupling the perforated 
tubular miembers; and 

a shoe coupled to the zonal isolatioh assembly; 
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wherein at least one of the solid tubular m8mt)ers and the perforated tubular 
members are formed by a radial expansion process perfomied within the wellbore. 

66. A method of isolating a first subterranean jzone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oomprlstng: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning two or more perforated tubulars eatiti Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore: 

fluididy ooupHng the perforated tubulars and the (mmary solid tidHilars; 

preventing the passage of fluids fnxn tlie first subterranean zone to the secdnd 
subtenanean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67* A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or noore solid tubulars within the wellbore; 

positioning two or more perforated tubulars each friduding one or more radial 
passages within the wellbore, tiie perforated tubulars traversing the proc^cing 
8ut>terranean zones; 

radiaDy expanding at least one of the solid tubulars and the perforated tubutara 
wItMn the wellbore; 

' fluididy coupling the soBd tubulars with flie casing; 

fluidtely coupling the perforated tubulars wtth the solid tubulars; 

fluididy isolating the piodudng subterranean zone from at least one other 
subterranean zone within tt>e wellbore; 

flidcfidy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

preventing fluids from passing from one of the producing zones that has not 
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been depleted to one of the producing zones that has tieen depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
zone tiaving a plurality of producing zones In a wellborB, comprising: 

5 means for positioning one or more solid tid>uiars within the welibore, the solid 

tubulars traversir^ the first subtenanean zone; 

means for positioning one or mom perforated tubulars each indudng one or 
rTKMre radial passages within the wellbofe. the perforated tubulars traversing the second 
subterranean zone; 

. 10 nneans for radially expanding at least one of the solid tubulars and perforated 

tubuiars within the wellbore; 

means for fluMidy coupling the perforated tubulars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtisrranean zone within ttie weltbore exienrial to ^ 
IS and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

20 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
25 more radial passages within the wellbore. the peifbrated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of ttie solid tubulars and the 
perforated tubuiars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
« 30 means for fluididy coupling the perforated tubuiars with the solid tut)ulars; 

means for fluidicly isolating the produdng subterranean zorie from at least one 
* other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zorie; 
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means for positioning one or more perforated tubular liners within the interior of 

* 

one or more (rf the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for exiraciing geothenmal energy from a subterranean formation 
containing a source of geothermal energy, omiprtelng: 

a zonal isolatiori assembly positioned within the subterranean fomnation, 
comprising: 

10 one or more solid tubular members, each soBd tubular member indudlng one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or mors, perforated tubular liners each including one or more radial 
15 passages coupled to the Interior surfeces of orie or more tif the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular numbers and the perforated tubular 
members are formed tyy a radial expansioh process performed within the wellbore. 

20 

.71. A method of isolating a first subterranean zone from a second subterranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

positioning one or nrxxe solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean ione; 
25 posltimiing one or mora perforated tubulars each including one or more radial 

passages within the weHbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at teast one of the solid tutHJiars and perforated tubiters 
within the weUbore; 

30 fliddidy ooupOng the perforated tutnjlars and the primary solid tubulars; 

prevmfing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
peribrated tubulars; and . 
' positioning one or more perforated tubular liners within the interior dl one or 
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mora of the perforated tiAutars; and 

radially expanding and plastically defonning tha perforated tubular liners within 
the Interior of one or more of the perforated tubulars* 

5 72. A method of extracting geothennal endigy from a subterranean geothennal 
zone in a wellbore* at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tububrs within the weObCfe; 
positioning one or more perforated tubulars ead) including phe or more radial 
passages within the weilbore, the perforated tubulars traversing the subterranean 
10 geothermal nne; 

radially expanding at least one of the soKd tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
15 fluididy Isolating the subterranean geothennal zone froni at least one other 

subterranean zone within \he wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothenmal zone. 

20 73. A system for isolating a first subterranean zone from a secorKi geothenmal 
subterranean zone in a wellbore, cprhprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including .one or 
25 more radial passages within the weltbore. the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the soUd tubulars and perforated 
tubulars wtthin the wellbore; 

. means for fluidicly ooupBng ttie perforated tubulars and the solid tubulars; and 
30 means for preventing fhe passage of fluids from the first suisterranean zone to 

the second geothermal subterranean zona within the wellbore extemai to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subten^anean geotheimal 
zone in a vwllbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more spHd tubulars within the weObore; 
5 means for posftlwing one or more perforated tubulars each including one or 

mora radiaf passages within the wellbore^ the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
10 means for fliridicly coupling the scMId tubulars with the casing; 

means for fluMidy coupling the perforated tubglars with the solid tubulars; 
means for fluidiciy Isolating the subfenraneangeolhennalM . 
other subtenanean zone within the wellbore; and 

means for fhjhfidy coupling at least one of the perforated tubulars with the 
15 subterranean geothermal zone. . 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
20 more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorol isoiatiori assembly; 

wherein at least one of the solid tubiAar. membere and the perforated tubular 
25 members are fbrmed a radial expansidn process performed within the wellbore; and 

whernn the radial passage of at least one of the perforated tubular menrisere 
are cleaned by further radl^ expansion of the perforated tubular membere within the ' 
wellbore. 

30 76. A method of isolating a first subtenranean zone from a second subterranean ^ 
zone in a weiK)ore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subtennahean zone; < 

positioning one or more perforated tubulare within the wellbore each including 
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one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radial^ expanding at least one of the prbrary solid tubulars and perforated 
tubulars within the wellbore; 
5 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids ifrom the first subterranean zorie to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars;. and 

cleaning materials from the radial passages of at least one of the perforated 
10 tubulars by further radial expansion of the perforated tubulars within the welll>ore. 

77. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
15 positioning one or more perforated tubulars within the wellbore each including 

one or more rsKlial passages, the perforated tut)ulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
20 fluididy coupling the solid tubulars with the casir)g; 

fluididy coupling the perforated tubulars witti the solid tubulars; 

fluidicly Isolating the produdng subtenranean zone from at least one other 
subtenanaan zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
25 sublenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least cm of the perforated 
tubulars by further radial expansion of the perfotated tubulars within the wellbore. 

30 

78. A systOTi for Isolating a first subtenranean zone from a second subterranean 
zone in a wellbcxe, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 



■ means for positioning one or more perforated tubulare within the wellbore each 
including one or more radial passages, the perforated tutwlars traversing the second 
subteiranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weBbote; 

means for fluldjcly coupling the perforated tutxilars and the solid tubuiars: 
means for preventing the paissage of fluids from the first sutiteiTanean zone to 

the second subterranean zone within the vtrellbore exierhal to the solid tubulais and 

peiforated tubulars; and 

means for Cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for. extracting materials from a produdng subterranean zone In a 
wellbore. at least a portion of the wellbore.lncluding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforaited tubular? within B>e vwllboro each 
Indudtng one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radlaliy expanding at least one of the solid tubulars and the 
perforated tubulars wWiin the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means, for fluididy coupling the perforated tubulars with (he solid tubulars; 

meansi for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore: 

means for fluidlcly coupling at least one of the perforated tubulars with the 
fHOdudng subten^nean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubuiars by fwther radial expanstori of the perforated tubulars within the wellbore. 
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